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PREFACE TO THE FOURTH EDITION 





Since the publication of last edition of this book, I have received immense support from readers, and a lot of inputs 
on how this book could be improved. With the aid of all this information, it gives me immense pleasure to present 
a completely updated fourth edition of the book. 


Following are noteworthy inclusion in this edition: 

1. Тһе book is updated with latest previous years’ questions asked in various competitive examination with 
explanatory answers. 

2.  Alternated solutions have been given for teaching multiple approaches to learner. 

3. Solution to each and every question in the book. 


In order to provide a more focused approach, the obsolete previous years’ questions have been deleted in 
every chapter, however the basic structure of the book has been kept intact. In preparing this fourth edition, I am 
greatly indebted to many teachers at various coaching centers as wells students throughout the country who made 
constructive criticism and extended valuable suggestions for the improvement of the book. Any suggestions to 
ensure further improvement of the book will be greatly acknowledged. 


I am extremely thankful to editorial team of Pearson Education for all the hard work they had put in this book 
and made possible the publishing of this book in timely and precious manner. 


DINESH KHATTAR 


PREFACE TO THE First EDITION 





With so many books available in the market on quantitative aptitude for students appearing in different competitive 
examinations, the publication of yet another volume on the subject requires some explanation. It has been my 
experience that the average student needs the treatment of theory in a manner easily understandable to him. An 
effort, therefore, has been made, in this book to put across concepts in a lucid and unambiguous manner. The book 
aims at helping students enhance their knowledge of quantitative aptitude and equipping them with the skills that 
will enable them to succeed in any competitive examination. 

The book is noteworthy in the following aspects: 


1. Each chapter contains concise definitions and explanations of basic/fundamental principles, which are further 
augmented with illustrative examples to enable students to learn and recall fast. 

2. Each chapter has a separate section on short-cut methods covering all kinds of questions asked in competitive 
examinations. In addition, each short-cut method is explained with the help of illustrative examples. 

3. Completely worked-out solutions to a large range of problems have been included in the text. The number of 
questions in each chapter has been kept sufficiently large to provide rigorous practice. 

4. A large number of problems that have been asked in the competitive examinations in recent times are included 
in every chapter with explanatory answers. 

5. Practice exercises covering all the topics in each chapter are provided for self-assessment and to facilitate 
understanding of the pattern and the type of questions asked in the examinations. 


Every care has been taken to minimise typographical as well as factual errors. However, it is possible that a few 
errors might have managed to dodge the vigilant eye. I will be grateful to the readers for bringing these errors to 
my notice as also for their valuable suggestions. It is earnestly hoped that the book will help the students grasp 
the subject and help them in obtaining a commendable score in the examination. 

In preparing this edition, my deepest appreciation goes to many teachers at various coaching centres as well 
as students throughout the editorial who made constructive criticism and extended valuable suggestions. I am also 
extremely thankful to Pearson editorial team, for their unfailing cooperation. 


I am deeply indebted to my parents without whose encouragement this dream could not have been translated 
into reality. And last, but not the least, it was the cherubic smiles of my daughters Nikita and Nishita that inspired 
me to treat my work as worship. 


DINESH KHATTAR 
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SSC СомРЕТІТІУЕ EXAMINATIONS 





SCHEME OF THE EXAMINATION FOR COMBINED GRADUATE LEVEL EXAMINATIONS 


The Scheme of the Examination will be conducted in three tiers as indicated below: 


e 151 Tier-I Written Examination (Objective Multiple Choice Type) 

e 2nd Тїег-П Main Written Examination (Objective Multiple Choice Type) 

e 3rd Tier-III Personality Test/Interview or Skill Test, where applicable Candidates opting for post of Sub-Inspector 
in CPOs will be required to undergo Physical Endurance Test (PET)/Medical Examination at any convenient time 
after declaration of result of Tier-I. 


COMBINED GRADUATE LEVEL (ПЕВ) EXAMINATION 





Tier-I of the Combined Graduate level Examination would be common for all categories of posts and will be held 
in one session. Total duration of the examination = 2 hours. 


Part | Subject Maximum Marks/Questions 


General Intelligence and Reasoning 
General Awareness 
Numerical Aptitude 


English Comprehension 





Syllabus of Numerical Aptitude: The questions are designed to test the ability of appropriate use of numbers 
and number sense of the candidate. It will test sense of order among numbers, ability to translate from one name 
to another, sense or order of magnitude, estimation or prediction of the outcome of computation, selection of an 
appropriate operation for the solution of real life problems and knowledge of alternative computation procedures 
to find answers. The questions would also be based on arithmetical concepts and relationship between numbers and 
not on complicated arithmetical computation (The standard of the questions will be of 10 + 2 level). 





COMBINED GRADUATE LEVEL (ПЕВ) EXAMINATIC 


Tier-II of the Combined Graduate Level Examination is an objective multiple-choice and is conducted over two 
days during a weekend. It will consist of three different papers/subjects and depending upon the category of posts 
applied for, the candidate will be required to appear in one, two or three papers, as the case may be. 


For the post of Assistants, Inspector of Income Tax/Inspector (Central Excise, Inspector (PO), Inspector 
(Examiner), Sub Inspector in CBI, Inspector of Posts, Assistant Enforcement Officer, Divisional Accountants, 
Accountants, Auditors, Tax Assistants, UDCS, the examination will consist of two papers as under: 
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Subject Maximum Marks/Questions | Duration For General Duration For 
Candidates Vh Candidates 


Arithmetical Ability 200/100 2 Hours 2 Hours and 40 Minutes 


English Language and 200 2 Hours 2 Hours and 40 Minutes 
Comprehension 





For the post of Statistical Investigators GR.II & Compilers, the examination will consist of three papers as 
under: 


Part || Subject Maximum Marks/Questions | Duration For General Duration For 
Candidates Vh Candidates 


Arithmetical Ability 200/100 2 Hours 2 Hours and 40 Minutes 


English Language and 200/200 2 Hours 2 Hours and 40 Minutes 
Comprehension 


Commerce/Mathematics 200/200 2 Hours 2 Hours and 40 Minutes 
Statistics/Economics 





For The post of Sub-Inspector in Central Police Organisations, the examination will consist of one Paper as under: 


Paper | Subject Maximum Marks/Questions | Duration For General Candidates 





I English Language and 200/200 2 Hours 
Comprehension 


Syllabus For Tier-I (Paper-I): Arithmetic Ability—This paper will include questions on problems relating to 
Number Systems, Computation of Whole Numbers, Decimals and Fractions and relationship between Numbers, 
Fundamental Arithmetical Operations, Percentage, Ratio and Proportion, Average, Interest, Profit and Loss, Discount, 
Use of Table and Graphs, Mensuration, Time and Distance, Ratio and Time, etc. 


CLERKS’ GRADE EXAMINATIONS 





Clerks Grade Examination is conducted by the Staff Selection Commission for recruitment to the posts of clerks 
for the following groups of services/offices: 


Group X 


e Indian Foreign Service (B) Grade VI 

e Railway Board Secretarial Clerical Service Grade II 

e Central Secretariat Clerical Service—Lower Division Grade 

e Armed Forces Headquarters Clerical Service—Lower Division Grade 
e Ministry of Parliamentary Affairs 

e President's Secretariat 


Group Y 


e Equivalent/comparable posts in Subordinate offices of Government of India located throughout India. 

e Offices of the Controller and Auditor General of India, Accountants General (Audit) and Accountants General 
(Accounts and Estt.) in various states. 

e Controller General of Defence Accounts. 
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Central Vigilance Commission. 

e Equivalent/comparable posts in other Departments and Attached Offices of Government of India not mentioned in 
group ‘X’. 

e Equivalent/comparable posts in the offices of public sector undertakings, autonomous bodies, like Employees State 
Insurance Corporation 

e Delhi Administration 

e Municipal Corporation of Delhi and New Delhi Municipal Corporation 

e University of Delhi 


Age 
18 to 25 years on the 1st August of the year of examination. Upper age limit relaxable for SC/ST etc. 


Educational Qualifications 


Matriculation or equivalent. 


Examination 

Plan of the Examination: The examination shall consist of two parts. Part I-Written Examination and Part II- 
Typewriting Test for those candidates who attain such minimum standards in the written test as may be fixed by 
the commission in their discretion. 

Examination Subjects: The subjects of written examination, the time allowed and the maximum marks for each 
subject will be as follows: 


S.No | Subject | Duration | Max. Marks 


General Intelligence and 
Clerical Aptitude 


English Language 2 Hours 
Numerical Aptitude 


General Awareness 





Notes 


(i) The questions in all the four tests will be Objective-Multiple Choice Type. 
(11) Candidates will be required to qualify in each of the tests separately. 


Syllabus of Numerical Aptitude Test: Questions will be designed to test the ability of arithmetical computation 
of whole numbers, decimals and fractions and relationship between numbers. The questions would be based on 
arithmetical concepts and relationship between numbers and not on complicated arithmetical computation. 





L.I.C. OFFICERS’ EXAMINATION 


A competitive examination for the recruitment of the Assistant Administrative Officers etc, in Life Insurance 
Corporation (LIC) it is held once a year, generally in the month of June. The blank application form and particulars 
are published in the Employment News, usually the second week of May every year. 
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Age 
21 to 28 years on the Ist April of the year of examination. Upper age limit is relaxable for SC/ST, confirmed 
L.I.C. employees, etc. 


Educational Qualifications 


Bachelor’s/Master’s Degree from a recognised Indian or Foreign University with a minimum of 50% marks (relaxable 
in the case of SC/ST candidates to 40%) in aggregate in either of the degrees. 


Examination 


Plan of the Examination: The examination comprises (i) written examination and (її) interview of candidates who 
qualify in the written test. 


Examination Subjects: The written examination consists of the following papers: 


Paper | (Objective) 
1. Reasoning Ability (Bilingual) 
2. General Knowledge and Current Affairs (Bilingual) 
3. Numerical Ability (Bilingual): The purpose of this test is to ascertain how quick you are in working at numerical 
calculations 
4. English Language with special emphasis on grammar and vocabulary 


Paper 1! (Descriptive) 


1. Test on Essay (can be written in Hindi or English) 
2. Precise and Comprehension in English 





LIC DEVELOPMENT OFFICERS’ EXAMINATION 


A competitive examination for the recruitment of Assistant Development Officers’ in the Life Insurance Corporation 
is held once a year, generally in the month of September. The blank application forms and particulars are published 
in the Employment News, generally in the month of July and the last date for submission of applications is generally 
the first week of August. 

Age 

The applicants should have completed the age of 21 years on the Ist July of the year of examination. 
Educational Qualifications 

Candidates must hold a bachelor’s degree in arts, science, commerce, agriculture or law of an Indian or foreign 
university or an equivalent qualification. 

Examination 


Plan of the Examination: The examination comprises (i) written examination (ii) interview of such candidates, 
who qualify in the written test. 

Examination Subjects: The written test will consist of (i) test of reasoning and numerical ability and (її) general 
English/Hindi and general knowledge. The test papers will be set bilingual and the candidates will have choice to 
write answers either in English or in Hindi. 


С.1.С. ASSISTANTS’ EXAMINATION 





This examination is held once a year, generally in the month of August. The blank application and particulars are 
published in the Employment News, usually in the month of March. The last date for the submission of applications 
is usually first week of April every year. 
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Age 

18 to 28 years on 1 June of the year of examination. 

Educational Qualifications 

Pass in higher secondary with 60% marks or graduate of a recognised university. 
Examination 


Plan of the Examination: The examination comprises (i) written examination and (ii) interview of candidates 
qualifying the written test. 

Examination Subjects: (7) The written test will be objective type, consisting of test of reasoning, numerical ability, 
clerical aptitude, English language and general knowledge. (її) There will also be a descriptive test on essay, letter 
and precise writing in English. Objective tests except English will be bilingual, 1.е., both in English and Hindi. 





Banking has emerged as one of the most challenging sectors in the country. Openings are available at various 
levels, from bank clerical to probationary officers (PO). Recruitment for the public sector banks is done through the 
Banking Service Recruitment Boards (BSRBs). The advertisements for recruitment appear in newspapers as well as 
the Employment News. Recruitment is done on the basis of a written test, which consists of (a) test of reasoning, 
(5) quantitative aptitude, (c) general awareness, (d) English language and (e) descriptive test. 

The test is qualifying in nature and the marks obtained are not added in the final merit list. It is held on 
Sundays. Except for the descriptive portion, all other sections contain objective-type questions. In the reasoning 
test, there are verbal and non-verbal sections. In English, the test is aimed at judging the overall comprehension 
and understanding of the language. The descriptive paper can be answered in English or Hindi. It judges the written 
expression of the candidates. All sections must be qualified. 


Reserve BANK or INDIA 





STAFF OFFICERS’ GRADE-A EXAMINATION 


Selection for this class I post is made on all-India basis by Reserve Bank of India Services Board, Hong Kong 
Building, 6th Floor, M.G. Road, P.O. Box 10009, Hutatma Chow, Mumbai 400 001. Set up in July 1968, the Board 
functions on the lines of the UPSC and conducts various examinations for recruitment of officers grade. There is 
reservation of posts for SC/ST categories. 

Age 

21-26 years 

Educational Qualifications 

Bachelor’s/Master’s Degree (50%) or Chartered/Cost Accountant with Bachelor’s Degree or Degree in Management. 
Examination 

Subjects: Written test consists of 


(1) Paper I (Objective Type)—Test of reasoning, test of quantitative aptitude, test of English language, general awareness. 
(11) Paper II (Descriptive Type)—English essay, precise writing/comprehension. 
(ш) Paper Ш (Descriptive Type)—Economic and social problems. Those who qualify the written test are called for interview. 
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STAFF OFFICER GRADE B EXAMINATIC 


Age 


21—28 years (maximum 26 years for degree holders). Relaxable by 5 years for SC/ST and Ex-Servicemen, and by 
3 years for OBC candidates. 


Educational Qualifications 

Min 60% marks (50% for SC/ST candidates) in bachelor’s degree as well as in 10th and 12th Standard. 
Examination 

Subjects: Written test consists of 


(Г) Phase I: Paper I (Objective Type)— Test of Reasoning, Quantitative Aptitude, General Awareness and English Language. 
Phase 2: Paper I—English (writing skills); Paper II—Economic and Social Issues; Paper Ш (optional)—Finance 
and Management/ Economics/ Statistics. 


Note 


Written test is followed by interview which carries 50 marks. 


State BANK GROUP 





PROBATIONARY OFFICERS” EXAMINATION 


This examination is held by Central Recruitment Board (State Bank Group) Madhuli, Second Floor, H/2 Shiv Nagar 
Estate, Dr. Annie Besant Road, Worli, Mumbai 400 018 for recruitment of Probationary Officers in State Bank of 
India and its associates banks, namely, State Bank of Bikaner and Jaipur, State Bank of Hyderabad, State Bank 
of Indore, State Bank of Mysore, State Bank of Patiala, State Bank of Saurashtra and State Bank of Travancore. 
There is reservation of posts for SC/ST, Ex-Servicemen, OBC, etc. 


Age 

18-26 years, relaxable for SC/ST, OBC and Ex-Servicemen 
Educational Qualifications 

Degree 

Examination 

Subjects: Written test consists of 


(1) Paper I (Objective Type)— Test of Reasoning Ability, Quantitative Aptitude, English Comprehension, General Awareness. 
(ii) Paper II (Descriptive Type)—Essay, letter writing or precise writing in English. 


Note 


Those who qualify the written test are called for interview. 





CLERICAL CADRE EXAMINATION (REGIONAL RECRUITMENT Bc 


This examination is generally held annually to recruit the clerical cadre in State Bank of India and its associate 
banks. There is resonation of posts for SC/ST, Ex-Servicemen and OBC, etc. 


Age 
18-26 years, relaxable for various categories as per rules. 


Educational Qualifications 


Degree 
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Examination 
Subjects: Written test consists of 

(i) Paper I—General Awareness, Reasoning Ability, English Language, Numerical Ability 
(ii) Paper П—Еѕѕау writing, Letter writing, Precise writing 


NarioNALIZED BANKS 


In nationalized banks, the recruitment is made through competitive test held by Banking Service Recruitment Board. 





PROBATIONARY OFFICERS EXAMINATION 


There are 15 Banking Service Recruitment Boards in the country. These Boards recruit probationary officers and 
clerical cadre for the nationalised banks. There is reservation of posits for SC/ST, Ex-Servicemen, etc. 


Age 
21—28 years, relaxable for SC/ST, OBC and Ex-Servicemen 


Educational Qualifications 


Degree 


Examination 


Subjects: Written test consists of 


(1) Paper I (Objective Type)— Test of reasoning ability, quantitative aptitude, English comprehension, general awareness. 
(1) Paper II (Descriptive Type)—Essay (in English or regional language), letter writing or precise writing in English. 


CLERICAL CADRE EXAMINATION! 


Age 
18-26 years, relaxable for certain categories as per rules. 
Educational Qualifications 
For Clerks, Typists—Degree or 10 + 2 (50%) or diploma in banking (50%) or matriculation (60%). 
For Stenographers—matriculation. 
Relaxation in percentage of marks in qualifying examination for SC/ST, Ex-Servicemen and physically handicapped. 
Examination 
Subjects: Written examination (200 marks) 
(1) Paper I (Objective Type)—Reasoning Ability, English language, Numerical Ability, Clerical Aptitude 


(п) Paper II (Descriptive Type)— Three out of four questions of short essay or exposition type on a given proposition, 
situation to be answered in Hindi or English. 


For the posts of typists and stenographers, proficiency in typing and shorthand with the following minimum speed 
is required: 


(i) English typing speed 30 wpm 
(1) English shorthand speed 80 wpm 
(iii) Hindi typing speed 25 wpm 
(iv) Hindi shorthand speed 60 wpm 
Proficiency test for typist/stenographer is held if they qualify the written test. Those ranking high in the written 


examination are called for an interview (100 marks). Final selection is on the basis of candidate’s performance in 
written tests and interview taken together. Probationary period is six months. 
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NATIONAL BANK FOR AGRICULTURE AND Rural ОЕУЕГОРМЕМТ (NABARD) 


DEVELOPMENT OFFICER GRADE B EXAMINAT 


Age 


24-32 years, relaxable for certain categories as per rules 


Educational Qualifications 


Master’s Degree in economics/agricultural economics (50%), Ph.D is desirable 


Examination 

Subjects: Written test consists of 

Preliminary examination (objective type): General Awareness, English Language, Quantitative Aptitude, Reasoning 
Ability. 

Main examination: 


(1) Paper I—General English and General Awareness 
(п) Paper П--Есопопис and Social Problems 
(11) Paper III—Economics/Agricultural Economics 


ASSISTANT DEVELOPMENT OFFICER GRADE А EXAMIN, 





Age 


21-26 years. Relaxable for certain categories as per rules. 


Educational Qualifications 
Bachelor's Degree/Master's Degree (50%) 


Examination 

Subjects: Written test consists of 

Preliminary Examination (Objective Type)—General Awareness, English Language, Quantitative Aptitude, Reasoning Ability. 
Main Examination: 


(1) Paper I—General English and General Awareness. 
(11) Paper П--Есопопис and Social Problems. 


CHAPTER 





INTRODUCTION 


In Hindu Arabic System, we use ten symbols 0, 1, 2, 


3, 4, 5, 6, 7, 8, 9 called digits to represent any number. 
This is the decimal system where we use the numbers 
0 to 9. 0 is called insignificant digit whereas 1, 2, 3, 4, 
5, 6, 7, 8, 9 are called significant digits. 

A group of figures, denoting a number is called a 
numeral. For a given numeral, we start from extreme right 
as Unit’s place, Ten’s place, Hundred’s place and so on. 


Illustration 1: 
as shown below: 


We represent the number 309872546 
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We read it as 


‘Thirty crores, ninety-eight lakhs, seventy-two 
thousands five hundred and forty-six.’ 


In this numeral: 

The place value of 6 is 6 x 1-6 

The place value of 4 is 4 x 10 = 40 

The place value of 5 is 5 x 100 = 500 

The place value of 2 is 2 x 1000 = 2000 and so on. 


The face value of a digit in a number is the value 
itself wherever it may be. 


Thus, the face value of 7 in the above numeral is 7. 
The face value of 6 in the above numeral is 6 and so on. 


NUMBER SYSTEM 
Natural Numbers 


Counting numbers 1, 2, 3, 4, 5, ... are known as natural 
numbers. 


The set of all natural numbers can be represented by 
М = {1, 2, 3, 4, 5, ...} 


Whole Numbers 


If we include 0 among the natural numbers, then the 
numbers 0, 1, 2, 3, 4, 5, ... are called whole numbers. 
The set of whole numbers can be represented by 
W = {0, 1, 2, 3, 4, 5, ...} 


Clearly, every natural number is a whole number 
but 0 is a whole number which is not a natural number. 


Integers 


All counting numbers and their negatives including zero 
are known as integers. 
The set of integers can be represented by 


Рог [= {..., —4, -3, 2, -1, 0, 1, 2, 3, 4, ...} 





Positive Integers 


The set /* = {1, 2, 3, 4, ....} is the set of all positive 
integers. Clearly, positive integers and natural numbers 
are synonyms. 


Negative Integers 


The set / = (—1, —2, -3, ...} is the set of all negative 
integers. 0 is neither positive nor negative. 


Non-negative Integers 


The set 10, 1, 2, 3, ...} is the set of all non-negative 
integers. 


Rational Numbers 
The numbers of the form a where p and q are integers 
4 3 


апа д = 0, are known as rational numbers, e.g, — 2 


3. 





[Al Chapter 1 


The set of all rational numbers is denoted by О. 


That 15, О = {хх = г. р, ЧЕ 1,94 * 0} 
. . a 
Since every natural number ‘a’ can be written as T 
every natural number is a rational number. Since 0 can 
: 0 : 2% 
be written as and every non-zero integer ‘a’ can be 


А а . . « 
written as —, every integer is a rational number. 
1 


? 


Every rational number has a peculiar characteristic 
that when expressed in decimal form is expressible 
either in terminating decimals or in non-terminating 
repeating decimals. 

1 1 22 
For example, 1 -02, 3 = 0.333..., z = 3.1428714287, 


5 _ 0.181818 ..., etc. 
44 


The recurring decimals have been given a short 
notation as 
0.333... = 0,3 
4.1555... = 4.05 
0.323232... = 0.32 


Irrational Numbers 


Those numbers which when expressed in decimal form 
are neither terminating nor repeating decimals are known 


as irrational numbers, e.g., \/2‚\/3,\/5, л, etc. 
. 22 22. . 
Note that the exact value of zis not = : = is rational 


: тээ 22. | 
while л is irrational number. ЕТ is approximate value of 


л. Similarly, 3.14 is not an exact value of it. 


Real Numbers 


The rational and irrational numbers combined together 


13 2 3 
to form real numbers, e.g., =, А 43, 44/2. etc. 


215 7 
are real numbers. 
The set of all real numbers is denoted by R. 


Note that the sum, difference or product of a rational 
and irrational number is irrational, e.g., 33:472. 4413. 


=- 45. 44, - 74/5 are all irrational. 


Even Numbers 


All those numbers which are exactly divisible by 2 are 
called even numbers, e.g., 2, 6, 8, 10, etc., are even 
numbers. 


Odd Numbers 


All those numbers which are not exactly divisible by 
2 are called odd numbers, e.g., 1, 3, 5, 7, etc., are odd 
numbers. 


Prime Numbers 


A natural number other than 1, is a prime number if it 
is divisible by 1 and itself only. 

For example, each of the numbers 2, 3, 5, 7, etc., 
are prime numbers. 


Composite Numbers 


Natural numbers greater than 1 which are not prime, 
are known as composite numbers. 

For example, each of the numbers 4, 6, 8, 9, 12, 
etc., are composite numbers. 


1. The number 1 is neither a prime number nor a 
composite number. 

2. 2 is the only even number which is prime. 

3. Prime numbers up to 100 are: 
25 3595 7, Wil, 185 17, 19, 23,29, 31, 37.41, 43, 
ПИ, 55. ЭЙ, ll, OF, MW, 79. 79, 93 099, 97. te. 
25 prime numbers between | and 100. 

4. Two numbers which have only 1 as the common 
factor are called co-primes or relatively prime to 
each other, e.g., 3 and 5 are co-primes. 


Note that the numbers which are relatively prime 
need not necessarily be prime numbers, e.g., 16 and 
17 are relatively prime, although 16 is not a prime 
number. 
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| | BASIC FORMULAE 


ADDITION AND SUBTRACTION 

Addition and Subtraction is best illustrated with the help 
of following example: 

54321 — (9876 + 8967 + 7689) =? 


Step 1 Add Ist column: 54321 
642749222 9876 
se 


Illustration 1: 


To obtain 1 at unit's place add 9 
to make 31. In the answer, write 7689 
9 at unit's place and carry over 3. 27789 


Add 2nd column: 
3%7-6-8-24 


To obtain 2 at ten’s place, add 8 to make 32. 
In the answer, write 8 at ten’s place and carry 
over 3. 


Step 2 


Add 3rd column: 


3%8-9-6-26 
To obtain 3 at hundred’s place, add 7 to make 
33. In the answer, write 7 at hundred’s place 
and carry over 3. 
Add 4th column: 

3+9+8+7=27 
To obtain 4 at thousand’s place, add 7 to make 
34. In the answer, write 7 at thousand’s place 
and carry over 3. 


Step 3 


Step 4 


Step 5 5th column: 
To obtain 5 at ten-thousand’s place add 2 to 
it to make 5. In the answer, write 2 at the 
ten-thousand’s place. 
54321 — (9876 + 8967 + 7689) 
= 27789. 

MULTIPLICATION 


Multiplication of a given number by 9, 99, 999, 
etc., that is by 10” — 1 
Method: Put as many zeros to the right of the 
multiplicant as there are nines in the multiplier and from 
the result subtract the multiplicant and get the answer. 


Illustration 2: Multiply: 
(a) 3893 by 99 
(c) 5863 by 9999 


(b) 4327 by 999 


Solution: (a) 3893 x 99 = 389300 — 3893 = 385407 
(b) 4327 x 999 = 4327000 — 4327 = 4322673 
(c) 5863 x 9999 — 58630000 — 5863 — 58624137 


Multiplication of a given number by 11, 101, 
1001, etc., that is, by 10" + 1. 


Method: Place n zeros to the right of the multiplicant 
and then add the multiplicant to the number so obtained. 
Illustration 3: Multiply: 
(a) 4782 x 11 
(c) 6538 x 1001 
Solution: (a) 4782 x 11 = 47820 + 4782 = 52602 
(b) 9836 x 101 = 983600 + 9836 = 993436 
(c) 6538 x 1001 = 6538000 + 6538 = 6544538 


(b) 9836 x 101 


Multiplication of a given number by 15, 25, 35, 
etc. 
Method: Double the multiplier and then multiply the 
multiplicant by this new number and finally divide the 
product by 2. 


Illustrations 4: Multiply: 
(a) 7054 x 15 
(c) 4563 x 35 


(b) 3897 x 25 


1 
Solution: (a) 7054 x 15 = ро х 30) 


= 5 (211620) = 105810 


1 1 
(b) 3897 х 25 = > (3897 х 50) = > (194850) 
= 97425 


1 1 
(с) 4536 x 35 = > (4563 x 70) = > (319410) 
= 159705 


Multiplication of a given number by 5, 25, 125, 
625, etc., that is, by a number which is some power 
of 5. 
Method: Place as many zeros to the right of the 
multiplicant as is the power of 5 in the multiplier, then 
divide the number so obtained by 2 raised to the same 
power as is the power of 5. 


Illustration 5: Multiply: 
(a) 3982 x 5 
(c) 7894 x 125 


(b) 4739 x 25 
(d) 4863 x 625 
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Solution: (a) 3982 х 2 = M = 19910 


473900 473900 











(b) 4739 x 25 = —7 - 118475 
(ba Ес _ _ Eo 
= 986750 
(4) 4863 x 625 - 48630000 _ 48630000 
2 16 
= 3039375 


Distributive Laws 
For any three numbers a, b, c, we have 

(а) ахБ+ахс=ах (Б + с) 

(D ах -ахс=ах (b-c) 
Illustration 6: 438 x 637 + 438 х 367 =? 


Solution: 438 x 637 + 438 x 367 = 438 x (637 + 367) 
= 430 x 1000 
= 438000 


Illustration 7: 674 x 832-674 x 632 =? 
Solution: 674 x 832 — 674 x 632 


= 674 x (832 — 632) 
= 674 x 200 = 134800 


SQUARES 


y To square any number ending with 5. 


Method: (А5)? = A(A + 1)/25 


Illustration 8: 
(a) (25)? = 2(2 + 1y25 = 6/25 = 625 
(b) (45)? = 4(4 + 1)/25 = 20/25 = 2025 
(c) (85)? = 8(8 + 1)/25 = 72/25 = 7225 


3 То square a number in which every digit is one. 


Method: Count the number of digits in the given number 
and start writing numbers in ascending order from one 
to this number and then in descending order up to one. 


Illustration 9: 
(a) 12-121 
(b) 1117 = 12321 
(c) 1111? = 1234321 
(d) 2222 = 27(111)* = 4(12321) = 49284 
(e) 33332 = 32(1111)? = 9(1234321) = 11108889 


9 То square a number which is nearer to 10x. 


Method: Use the formula: 
х? = (х2 – у?) + у? = (х + у)(х – у) + у? 
Illustration 10: 
(а) (97)? = (97 + 3) (97 – 3) + 32 
= 9400 + 9 = 9409 


(5) (102)? = (102 – 2) (102 + 2) + 22 
= 10400 + 4 = 10404 
(c) (994)? = (994 + 6) (994 – 6) + €? 


= 988000 + 36 = 988036 
(d) (1005)2 = (1005 — 5) (1005 + 5) + 52 
= 1010000 + 25 = 1010025 


DIVISION 


Division is repeated subtraction. 

For example, when we divide 63289 by 43, it means 
43 can be repeatedly subtracted 1471 times from 63289 
and the remainder 36 is left. 


1471 < Quotient 
Divisor > 43) 63289 < Dividend 
43 __ 
202 
172 
308 
301 
79 
43 
36 < Remainder 


Dividend = (Divisor x Quotient ) + Remainder 


"T Dividend — Remainder 
or, Divisor = 





Quotient 


Illustration 11: On dividing 7865321 by a certain 
number, the quotient is 33612 and the remainder is 113. 
Find the divisor. 


Solution: Divisor — Dividend - Remainder 








Quotient 
_ 7865321-113 7865208 _ 234 
33612 33612 


Illustration 12: А number when divided by 315 leaves 

remainder 46 and the value of quotient is 7. Find the 

number. 

Solution: Number = (Divisor x Quotient) + Remainder 
= (315 x 7) + 46 = 2205 + 46 = 2251 
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Illustration 13: Find the least number of 5 digits which 
is exactly divisible by 632. 
Solution: The least number of 5 digits is 10000. Dividing 


this number by 632, the remainder is 520. So, the required 
number = 10000 + (632 + 520) = 10112. 


and unit’s digit) is divisible by 4 or are both zero. 
For example, the number 2616 is divisible by 
4 since 16 is divisible by 4. 
4. Divisibility by 5 А number is divisible by 5 if 
the unit’s digit in the number is 0 or 5. 





15 For example, 13520, 7805, 640, 745, etc., are 
632) 10000 all divisible by 5. 

632 5. Divisibility by 6 A number is divisible by 6 

3680 if the number is even and sum of its digits is 

E divisible by 3. 


For example, the number 4518 is divisible by 
6 since it is even and sum of its digits 4+ 5+ 1 + 


Illustration 14: Find the greatest number of 5 digits 


ра dn 8 = 18 is divisible by 3. 
which is exactly divisible by 463. 6 


. Divisibility by 7 The unit digit of the given 
number is doubled and then it is subtracted from 
the number obtained after omitting the unit digit. 
If the remainder is divisible by 7, then the given 


Solution: The greatest number of 5 digits is 99999. 
Dividing this number by 463, the remainder is 454. So, 
the required number = 99999 — 454 = 99545. 





215 number is also divisible by 7. 
463) 99999 For example, consider the number 448. On 
926 doubling the unit digit 8 of 448 we get 16. 
739 Then, 44 — 16 = 28. 
463 Since 28 is divisible by 7, 448 is divisible Бу 7. 
2769 7. Divisibility by 8 A number is divisible by 8, if 
n the number formed by the last 3 digits is divisible 


by 8. 


For example, the number 41784 is divisible by 
8 as the number formed by last three digits, i.e., 
784 is divisible by 8. 
. Divisibility by 9 A number is divisible by 9 if 
the sum of its digits is divisible by 9. 


Illustration 15: Find the number nearest to 13700 
which is exactly divisible by 235. 


Solution: On dividing the number 13700 by 235, the 8 
remainder is 70. Therefore, the nearest number to 13700, 
which is exactly divisible by 235 = 13700 — 70 = 13630. 





For example, the number 19044 is divisible by 


58 9 as the sum of its digits 1+9+0+4+4= 18 
235) 13700 is divisible by 9. 

1175 9. Divisibility by 10 А number is divisible by 10, 

1950 if it ends in zero. 

ТЕ For example, the last digit of 580 is zero, 


therefore, 580 is divisible by 10. 


10. Divisibility by 11 А number is divisible by 11 
if the difference of the sum of the digits at odd 
TESTS OF DIVISIBILITY places and sum of the digits at even places is 
1. Divisibility by 2 A number is divisible by 2 if HIE zero OF sis [у iil. 
the unit’s digit is zero or divisible by 2. For example, in the number 38797, the sum of 
For example, 4, 12, 30, 18, 102, etc., are all the digits at odd places is 3 + 7 + 7 = 17 and the 
divisible by 2. sum of the digits at even places is 8 + 9 = 17. 
. Divisibility by 3 A number is divisible by 3 if The difference is 17 — 17 = 0, so the number is 
the sum of digits in the number is divisible by 3. divisible by 11. 
For example, the number 3792 is divisible by 3 11. Divisibility by 12 А number is divisible by 12 
since 3 + 7 + 9 + 2 = 21, which is divisible by 3. if it is divisible by 3 and 4. 
. Divisibility by 4 A number is divisible by 4 if the 12. Divisibility by 18 An even number satisfying 


number formed by the last two digits (ten's digit 


the divisibility test of 9 is divisible by 18. 
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13. Divisibility by 25 A number is divisible by 25 
if the number formed by the last two digits is 
divisible by 25 or the last two digits are zero. 

For example, the number 13675 is divisible by 
25 as the number formed by the last two digits 
is 75 which is divisible by 25. 


14. Divisibility by 88 A number is divisible by 88 
if it is divisible by 11 and 8. 

15. Divisibility by 125 A number is divisible by 125 
if the number formed by the last three digits is 
divisible by 125 or the last three digits are zero. 

For example, the number 5250 is divisible by 
125 as 250 is divisible by 125. 


|| SHORT-CUT METHODS || 


Test to find whether a given number is a 
prime 


Step 1 Select a least positive integer n such that n? 
> given number. 

Step 2 Test the divisibility of given number by every 
prime number less than л. 


Step 3 The given number is prime only if it is not 
divisible by any of these primes. 


Illustration 16: 
number 
Solution: Since (23)? = 529 < 571 and (24)? = 576 > 571 
ae n = 24 
Prime numbers less than 24 are 2, 3, 5, 7, 11, 13, 
17, 19, 23. Since 24 is divisible by 2, 571 is not a 
prime number. 


Investigate, whether 571 is a prime 


Illustration 17: 
number. 
Solution: Since (30)? = 900 « 923 and (31)? = 961 > 923 
EA n-3l 
Prime numbers less than 31 are 2, 3, 5, 7, 11, 13, 
17, 19, 23, 29. Since 923 1s not divisible by any of these 
primes, therefore, 923 is a prime number. 


The least number, which when divided Бу а), а, 


and а, leaves the remainders r,, ғ; and ғ; 

respectively such that (d, — rj) = (d, — ғ) = (d, 
= ға), is = (L.C.M. of а), d, and dj) - 
(di = rj) or (d, — r5) or (d4 — r3). 


Investigate whether 923 is a prime 





Illustration 18: Find the least number which when 
divided by 9, 10 and 15 leaves the remainders 4, 5 and 
10, respectively. 
Solution: Неге, 9 – 4 = 10 – 5 = 15 - 10 = 5 

Also, L.C.M. (9, 10, 15) = 90, 

the required least number = 90 — 5 = 85. 





A number on being divided by d, and d, 


successively leaves the remainders ғ, and ть, 
respectively. If the number is divided by а, x а,, 
then the remainder is = (d, x r, + rj). 


Illustration 19: А number on being divided by 10 
and 11 successively leaves the remainders 5 and 7, 
respectively. Find the remainder when the same number 
is divided by 110. 


Solution: The required remainder 


=d xr, +r;=10x7+5=75. 


To find the number of numbers divisible by a 
certain integer. 

The method is best illustrated with the help 
of following example. 


Illustration 20: 
divisible by 15? 
Solution: We divide 532 by 15 


p us x 15 +7 
15 


How many numbers up to 532 аге 


The quotient obtained is the required number of 
numbers. Thus, there are 35 such numbers. 


Illustration 21: How many numbers up to 300 are 
divisible by 5 and 7 together? 
Solution: L.C.M. of 5 and 7 = 35 

We divide 300 by 35 


300 = 8 x 35 +20 


Thus, there are 8 such numbers. 


Two numbers when divided by a certain divisor 
give remainders r, and ғ,. When their sum is 
divided by the same divisor, the remainder is r;. 

The divisor is given by г) + ry — 73. 
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Illustration 22: 


Two numbers when divided by a certain 


divisor give remainders 473 and 298, respectively. When 
their sum is divided by the same divisor, the remainder 
is 236. Find the divisor. 


1. 


ЕХЕКС15Е-1 


9. 


7372 х 7372 + 7372 х 628 =? 


(4) 58976000 (b) 58967000 
(с) 5897600 (4) None of these 


. 9999 + 8888 + 777 + ? = 19700 


(a) 36 (b) 16 
(c) 64 (d) 26 
. 6026 х 111 = 666666 
(a) 0 (b) 2 
(c) 1 (d) 6 
. 3149 x 1 ? 5 = 425115 
(a) 3 (b) 2 
(с) 4 (d) 6 


. If the two digits of the age of Mr Manoj are reversed 


then the new age so obtained is the age of his wife. 


13 of the sum of their ages is equal to the difference 


between their ages. If Mr Mano] is older than his wife 
then find the difference between their ages. 

(a) Cannot be determined 

(b) 8 years 

(c) 10 years 

(d) 9 years 

(е) 7 years 


. If in a long division sum, the dividend is 380606 


and the successive remainders from the first to the 
last are 434, 125 and 413, then divisor is: 





(a) 451 (b) 843 
(c) 4215 (d) 3372 
. If 25.55 qu the value of Bx = equals: 
у 4 7 у+х 
5 1 
(a) = (b) 1— 
) 7 7 
(c) 1 (d) 2 


. The largest natural number by which the product of 


three consecutive even natural numbers is always 
divisible, is: 
(a) 16 
(c) 48 


(b) 24 
(d) 96 


Solution: The required divisor 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


= 437 + 298 — 236 = 499. 


Which number should replace both the ‘*’s in 


as" 


(a) 21 (b) 63 
(c) 3969 (c) 147 
In a division sum, the divisor is 12 times the quotient 


and 5 times the remainder. If the remainder be 48, 
then the dividend is: 


(a) 240 (b) 576 
(c) 4800 (d) 4848 
What least number must be subtracted from 1294 so 


that the remainder when divided by 9, 11, 13 will 
leave in each case the same remainder 6? 


(a) 0 (b) 1 
(c) 2 (d) 3 
24 1s divided into two parts such that 7 times the 


first part added to 5 times the second part makes 
146. The first part 1s: 
(a) 11 
(c) 16 


(b) 13 
(d) 17 


n a number subtracted from of the same number 


gives 12. The number is: 


(a) 144 (b) 120 

(c) 72 (d) 63 

Sof a certain number is 64. Half of that number is: 
(a) 32 (b) 40 

(c) 80 (d) 16 

A fraction becomes 4 when 1 is added to both 


the numerator and denominator; and it becomes 7 
when | is subtracted from both the numerator and 
denominator. The numerator of the given fraction is: 


(a) 2 (b) 3 
(c) 7 (d) 15 
Three numbers are in the ratio 3:4:5. The sum of 


the largest and the smallest equals the sum of the 
third and is 52. The smallest number is: 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(а) 20 (b) 27 
(с) 39 (d) 52 


The sum of three numbers is 68. If the ratio between 
first and second is 2:3 and that between second and 
third is 5:3, then the second number is: 


(a) 30 (b) 20 
(c) 58 (d) 48 


If 1 is added to the denominator of a fraction, the 


fraction becomes 1. If 1 is added to the numerator, 


2 
the fraction becomes 1. The fraction is: 


5 
b) 2 
(a) E 


(c) 


wIN NIA 


Ome 
11 


2 of a number exceeds its i by 8. The number is: 


(a) 30 (b) 60 

(c) 90 (d) None of these 

What is the sum of all prime numbers from 60 to 80? 
(a) 361 (b) 341 

(c) 351 (d) 349 


The quotient arising from the division of 24446 by 
a certain divisor is 79 and the remainder is 35, what 
is the divisor? 

(a) 39 (b) 309 

(c) 390 (d) 3009 

In a division sum, the quotient is 120, the divisor 
456 and the remainder 333, find the dividend. 

(a) 5533 (b) 50553 

(c) 56053 (d) 55053 

The quotient arising from a division of a number 
by 62 is 463 and the remainder is 60, what is the 
number? 


(a) 28666 
(c) 28576 


(b) 28766 
(d) 28676 


A number when divided by 221 gives a remainder 
43. What remainder will be obtained by dividing the 
same number by 17? 

(a) 11 (b) 8 

(c) 9 (d) 13 

Which one of the following is the largest prime 
number of three digits? 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


(a) 997 (b) 999 
(c) 991 (d) 993 
When a certain number is multiplied by 7, the product 


consists entirely of fives; find the least value of such 
a number. 


(a) 79365 (b) 78365 
(c) 77365 (d) 79265 
In a division sum, the divisor is 10 times the quotient 


and five times the remainder. What is the dividend, 
if the remainder is 46? 


(a) 5636 (b) 5536 

(c) 5336 (d) 5436 

Which one of the following is the least number of 
four digits divisible by 71? 

(a) 1006 (b) 1065 

(c) 1094 (d) 1056 

How many numbers up to 100 are divisible by 7? 
(a) 14 (b) 107 

(c) 93 (d) 100 

How many numbers up to 500 are divisible by 23? 
(a) 23 (b) 27 

(c) 21 (d) 19 


How many numbers up to 200 are divisible 2 and 
3 both? 

(a) 35 (b) 33 

(c) 29 (d) 27 

How many numbers between 100 and 300 are 
divisible by 11? 

(a) 11 (b) 10 

(c) 12 (d) 18 

How many numbers between 150 and 500 are 
divisible by 2, 3 and 7 together? 


(a) 9 (b) 8 
(c) 10 (d) 11 
The number of five figures to be added to a number 


of four fives to obtain the least number of six figures 
exactly divisible by 357 is: 


(a) 94762 (b) 94802 

(c) 94485 (d) None of these 

The nearest figure to 58701 which is divisible by 
567 1s: 

(a) 58968 (b) 58434 

(c) 58401 (d) None of these 

The digits indicated by * in 3422213 ** so that this 


number is divisible by 99 are: 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


(а) 1, 9 (b) 3, 7 

(c) 4, 6 (d) 5, 5 

The least value to be given to * so that the number 
5 * 3457 1s divisible by 11 is: 

(a) 2 (b) 3 

(c) 0 (d) 4 

The nearest whole number to one million which is 
divisible by 537 is: 

(a) 1000106 (b) 999894 

(c) 1000437 (d) 999563 

The smallest number between 400 and 500 which is 
divisible by 9 is: 

(a) 414 (b) 405 

(c) 423 (d) None of these 

Which one of the following is the greatest number 
of five digits divisible by 231? 

(a) 99792 (b) 99892 

(c) 99692 (d) 99972 

Find the number nearest to 16386 which is exactly 
divisible by 425. 

(a) 16575 (b) 16375 

(c) 16050 (d) 16450 

Find the least number which must be subtracted from 
9269 so that resulting number is exactly divisible by 73? 
(a) 17 (b) 57 

(c) 71 (d) 63 

Find the least number which must be added to 15463 
so that the resulting number is exactly divisible by 
107? 

(a) 52 (b) 71 

(c) 55 (d) 19 

What is the number just more than 5000 which is 
exactly divisible by 73? 

(a) 5001 (b) 5009 

(c) 5037 (d) 5027 

The sum of two numbers is 100 and their difference 
is 37. The difference of their squares is: 

(a) 37 (b) 100 

(c) 63 (d) 3700 

The number of times 79 be subtracted from 50000, 
so that the remainder be 43759; is: 

(a) 69 (b) 79 

(c) 59 (d) None of these 

The ratio between two numbers is 3:4 and their sum 
is 420. The greater of the two numbers is: 

(a) 175 (b) 200 

(c) 240 (d) 315 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


The difference between the squares of two consecutive 
numbers is 35. The numbers are: 

(a) 14, 15 (b) 15, 16 

(c) 17, 18 (d) 18, 19 

Three-fourths of one-fifth of a number is 60. The 
number is: 

(a) 300 (b) 400 

(c) 450 (d) 1200 


The sum of squares of two numbers is 80 and the 
square of their difference is 36. The product of the 
two numbers is: 


(a) 22 (b) 44 
(c) 58 (d) 116 
A number when divided by 357 gives a remainder 37. 


By dividing the same number by 17, the remainder 
would be: 

(a) 3 (b) 4 

(c) 2 (d) None of these 


The product of two numbers is 120. The sum of their 
squares is 289. The sum of the two numbers is: 


(a) 20 (b) 23 
(c) 169 (d) None of these 
Three numbers are in the ratio 4:5:6 and their average 


is 25. The largest number is: 


(a) 42 (b) 36 
(c) 30 (d) 32 

A number exceeds 20% of itself by 40. The number is: 
(a) 50 (b) 60 

(c) 80 (d) 320 

If 16% of 40% of a number is 8, the number is: 
(a) 200 (b) 225 

(c) 125 (d) 320 

4767 exactly divides *** 341, the missing digits are: 
(a) 468 (b) 586 

(c) 363 (d) None of these 


A number when divided by a certain divisor left remainder 
241, when twice the number was divided by the same 
divisor, the remainder was 112. Find the divisor. 


(a) 370 (b) 365 
(c) 380 (d) 456 
Two numbers when divided by a certain divisor give 


remainders 43 and 37 respectively, when their sum 
is divided by the same divisor, the remainder is 13. 
Find the divisor. 
(a) 71 
(c) 57 


(b) 67 
(d) 77 


E Chapter 1 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


Two numbers are such that the ratio between them is 
3:5; but 1f each is increased by 10, the ratio between 
them becomes 5:7. The numbers are: 

(a) 3, 5 (b) 7, 9 

(c) 13, 22 (d) 15, 25 


Divide 50 into two parts so that the sum of their 
reciprocals is 1/12. 

(a) 20, 30 (b) 24, 26 

(c) 28, 22 (d) 36, 14 

The sum of seven numbers is 235. The average of 
the first three is 23 and that of last three is 42. The 
fourth number is: 

(a) 40 (b) 126 

(c) 69 (d) 195 

The sum of squares of two numbers is 68 and the 
squares of their difference is 36. The product of the 
two numbers 16: 

(a) 16 (b) 32 

(c) 58 (d) 104 

What is the least value of K so that the number 
6735К1 is divisible by 9? 

(a) 5 (b) 7 

(c) 4 (d) 3 

For what value of К, the number 7236K2 is divisible 
by 8? 

(a) 7 (b) 5 

(c) 4 (d) 9 

Find the least values of x and y so that the number 
5x423y is divisible by 88. 

(a) 8, 2 (b) 7, 3 

(c) 9, 4 (d) 6, 5 

24 is divided into two parts such that 7 times the 


first part added to 5 times the second part makes 
146. The first part is: 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


Sum of three numbers is 132. First number is twice 
the second and third number is one-third of the first. 
Find the second number. 


(a) 18 (b) 36 
(c) 20 (d) 16 
What least number must be added to 7231 so that 


the resulting number is exactly divisible by 5 and 9 
together? 


(a) 20 (b) 18 

(c) 14 (d) 16 

Find a number nearest to 9231 which is exactly 
divisible by 3 as well as by 11. 

(a) 9240 (b) 9340 

(c) 9540 (d) 9440 

Find a nearest number to 12199 which is exactly 


divisible by the product of the first four prime 
numbers. 


(a) 12181 (b) 12179 
(c) 11281 (d) 11279 
The sum of squares of two numbers is 90 and the 


squares of their difference is 46. The product of the 
two numbers is: 
(a) 22 
(c) 26 


(b) 24 
(d) 28 


If 40% of a number is 360, what will be 15% of 
that number? 


1 1 
(a) 20 F (b) 20 5 
(c) 22 - (4) 22 _ 
4 2 
The sum of the digits of a two-digit number is 8. If 


the digits are reversed the number is increased by 
54. Find the number. 


(a) 13 (b) 15 
(c) 17 (d) 19 (a) 17 (b) 19 
(c) 21 (d) 23 

EXERCISE-2 


(BASED ON MEMORY) 


. N is the largest two digit number, which when 


divided by 3, 4 and 6 leaves the remainder 1, 2 
and 4 respectively, What is the remainder when N 
is divided by 5? 
(a) 4 
(c) 0 


(b) 2 
(d) 1 
[SSC CGL Tier-II CBE, 2018] 


2. A and B are positive integers. If 4 + B + AB = 65 


then What is the difference between А and B (A, B 
< 15)? 
(a) 3 
(c) 5 


(b) 4 
(d) 6 
[SSC CGL Tier-II CBE, 2018] 


Numbers Ш 


3. 


10. 


Which one is the largest among the fractions 


; : and ? 
113 120 145 160 





5 7 
(a) 113 (b) її 
13 17 
(c) 145 (d) 160 


[SSC CGL Tier-I CBE, 2018] 


. On dividing a number by 38, we get 90 as quotient 


and 19 as remainder. What is the number? 
(a) 3401 (b) 3382 
(c) 3458 (d) 3439 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


. (90 + 92 + 93 + ....+ 110) is equal to 


(a) 4020 
(c) 6030 


(b) 2010 
(d) 8040 
[SSC CGL Tier-I CBE, 2017] 


. If the number 583-437 is completely divisible by 9, 


then the smallest whole number in the place of the 
blank digit will be 
(a) 4 
(c) 3 


(b) 5 
(d) 6 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


. The least number of five digits exactly divisible by 


88 is: 
(a) 10032 (b) 10132 
(c) 10088 (d) 10023 


[SSC Matric Level MTS, 2017] 


. If 34N is divisible by 11, then what is the value of 


N? 
(a) 1 (b) 3 
(c) 4 (d) 9 


[SSC CAPFs ASI and Delhi Police SI, 2017] 


. How many positive factors of 36 are there? 


(a) 4 (b) 6 
(c) 9 (d) 12 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


A boy added all natural numbers from 1 to 12, 
however he added one number twice due to which 
the sum became 80. What is the number which he 
added twice? 


(a) 3 (b) 2 
(с) 7 (d) 8 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


11 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


. How many numbers are there between 1 and 200 
which are divisible by 3 but not by 7? 
(a) 38 (b) 45 
(c) 57 (d) 66 

[SSC CHSL (10 + 2) Tier-I CBE, 2017] 
What least number be subtracted from 3401, so that 
the sum is completely divisible by 11? 
(a) 3 (b) 1 
(c) 2 (d) 0 

[SSC CGL Tier-I CBE, 2017] 


What is the remainder when 2468 is divided by 37? 
(a) 26 (b) 36 
(c) 18 (d) 14 


[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


If 432 PI is completely divisible by 9, then what is 
the value of P? 

(a) 7 (b) 8 

(c) 7 (d) 2 


[SSC Multi-Tasking Start, 2017] 


For what value of M. 34 M is divisible by 12? 
(a) 2 (b) 0 
(c) 8 (d) 6 


[SSC Delhi police Constable, 2017] 


How many positive factors of 160 are there? 
(a) 6 (b) 8 
(c) 5 (d) 12 


[SSC Multi-Tasking Staff, 2017] 


Which fraction among = 2 


апа 1 is the largest? 
3 5 11 
2 4 
a) — b) — 
(a) : (5) Е 
7 
(с) т (4) АП are equal 


[SSC Multi-Tasking Staff, 2017] 


Which fraction among E 2 


, and 8, is largest ? 
7 11 13 
3 5 
a) — b) — 
(a) 7 (b) t 
6 
(c) 13 (4) All are equal 


[SSC Multi-Tasking Staff, 2017] 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


What is the largest two digits prime number? 


(a) 91 (b) 93 
(c) 97 (d) 99 

[SSC Delhi Police constable, 2017] 
A mason can build a wall in 70 hours. After 7 hours 
he takes a break. What fraction of the wall is yet to 
be build? 
(a) 0.9 
(c) 0.5 


(b) 0.8 
(d) 0.75 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


Two baskets together have 640 oranges. If (1) of 


the oranges in the first basket be taken to the second 
baskets became then, no. of oranges in both baskets 
equal. The number of oranges in the first basket is 


(a) 800 (b) 600 
(c) 400 (5) 300 
[SSC CGL Tier-II (CBE), 2017] 


What is the value of (2+7) ? 


62 31 
(а) 45 (b) 28 


5 1 
с) = 4) - 
(90-2 a 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 
The sum of a non-zero number and twice its reciprocal 


18 n Find the number. 


(a) 9 (b) 10 
(c) 11 (d) 8 
[SSC CGL Tier-I CBE, 2017] 


The reciprocal of the sum of the reciprocals of 


Sands 
5 7 
57 35 
did by == 
(a) 18 (b) - 
18 57 
c) — d) — 
(е) 57 (@ 35 


[SSC ССІ, Tier-I CBE, 2017] 


1 1 
In a college, Би of the girls and ia of the boys 


took part in a social camp. The part of students in 
the college who took part in the camp is: 


26. 


27. 


28. 


29. 


30. 


13 2 
(a) 80 (b) 13 
13 4 
(с) 20 (а) 15 


[SSC Matric Level MTS, 2017] 


207 ЭР ; 7 
A fraction is greater than twice its reciprocal by — 
. What is the fraction? p 


(a) (b) 


[Uo ом 
wilh |ә 


(с) (4) 


[SSC CGL Tier-I CBE, 2017] 


Ке ) : 9 
A fraction is greater than its reciprocal Бу — . What 
: | 20 
is the fraction? 


5 4 
a) — b) = 
(a) 1 (b) E 
3 4 
с) — d) = 
(c) 4 (d) 3 
[SSC CGL Tier-I CBE, 2017] 
A number is greater than 58 times its reciprocal by 


7 What is the number? 


(a) -8 
(c) -12 


(b) 12 
(d) 8 
[SSC CGL Tier-I CBE, 2017] 


Natu and Buchku each have certain number of 
oranges. Natu says to Buchku. “If you give me 10 
of your oranges. I will have twice the number of 
oranges left with you". Buchku replies, “If you give 
me 10 of your oranges, I will have the same number 
of oranges as left with you". What is the number of 
oranges with Natu and Buchku respectively? 


(a) 50, 20 (b) 70, 50 
(c) 20, 50 (d) 50, 70 

[SSC CGL Tier-II (CBE), 2017] 
The ten's digit of a two-digit number is greater 


than the unit's digit by 7. If we subtract 63 from 
the number. the new number obtained is a number 
formed by interchange of the digits. Find the number. 
(a) 81 (b) 18 
(c) 63 (d) 26 

[SSC CGL Tier-I CBE, 2017] 


Numbers 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


The numerator of a fraction is multiple of two 
numbers. One of the numbers is greater than the 
other by 2. The greater number is smaller than the 
denominator 7 + c(c > —7) is a constant, then the 
ninimum value of the fraction is 


1 
(a) 5 (b) - 


(е) -5 (а) x 


[SSC CGL Tier-II (CBE), 2016] 


In a division sum, the divisor ‘d’ is 10 times the 
quotient ‘q’ and 5 times the remainder ‘r’. If r = 
46 the dividend will be 


(a) 5042 (b) 5328 
(c) 5336 (d) 4276 
[SSC CGL Тїег-П, 2016] 

A number when divided by 44, gives 432 as quotient 
and 0 as remainder. What will be the remainder when 
dividing the same number by 31? 
(a) 3 (b) 4 
(c) 5 (d) 6 

[SSC CPO ASI, 2016] 
A number when divide by 729 gives a remainder if 
the same number is divided by 27? 
(a) 4 (b) 2 
(c) 0 (d) 1 

[SSC CPO ASI, 2016] 


What is the smallest 6-digit number that is completely 
divisible by 108? 
(a) 100003 
(c) 100006 


(b) 100004 
(d) 100008 
[SSC CPO, 2016] 


When a number is divided by 56, the remainder will 
be 29. If the same number is divided by 8 then the 
remainder will be 
(a) 6 
(c) 5 


(b) 7 

(d) 3 
[SSC CGL Tier-I (CBE), 2016] 
A number when divided by the sum of 555 and 445 
gives two times their difference as quotient and 30 
as the remainder. The number is 


(a) 220030 (b) 22030 
(c) 1220 (d) 1250 
[SSC CGL Тіег-П (CBE), 2016] 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


1 
The sum of three numbers is 2 the 1* number is 5 


. | E EM 
times the 214 number and the 374 number is — times 
the 274 number. Тһе 274 number is 


(a) 0) 5 


(с) 


із <“ 


10 
з 


[SSC CGL Тїег-П CBE, 2016] 


1 
If - is added to a number and the sum is multiplied 


by 3, the result is 21. Then the number is:- 


(a) 6.5 (b) 5.5 
(c) 4.5 (а) —6.5 

[SSC CGL Tier-I (CBE), 2016] 
The value of x in the following equation is: 


0.3 + 0.6 + 0.7 + 0.8 =х 
3 

5.3 Bac 

(a) (b) T 
(c) 22 (d) 2.35 


[SSC CAPFs (CPO) SI and ASI. Delhi, 2016] 


The least number which when divided by 6, 9,12, 
15, 18 leaves the same remainder 2 in each case is: 
(a) 178 (b) 182 
(c) 176 (d) 180 

[SSC, 2015] 
If 3/4 of a number is 7 more than 1/6 of the number, 
then 5/3 of the number is: 
(a) 15 (b) 18 
(c) 12 (d) 20 


[SSC, 2015] 
What is the arithmetic mean of first 20 odd natural 
numbers? 
(a) 17 
(c) 22 


(b) 19 
(d) 20 
[SSC, 2015] 


What is the Arithmetic mean of the first ‘n’ natural 
numbers? 


n+l n'(n41) 
@) 75 o ын 
(c) An + 1) (d) NL 


[SSC, 2015] 
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45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


There is a number consisting of two digits, the digit 
in the units place is twice that in the tens place 
and if 2 be subtracted from the sum of the digits, 
the difference is equal to 1/6" of the number. The 
number is 
(a) 23 

(c) 25 


(b) 24 
(d) 26 
[SSC, 2015] 


Let x be the smallest number, which when added 
to 2000 makes the resulting number divisible by 12, 
16, 18 and 21. The sum of the digits of x is 
(a) 7 (b) 4 
(c) 6 (d) 5 

[SSC, 2015] 


The unit digit in the product (2467)? x (341)” is 
(a) 3 (b) 9 
(c) 7 (d) 1 

[SSC, 2015] 


Let x be the least number, which when divided by 
5, 6, 7 and 8 leaves a remainder 3 in each case but 
when divided by 9 leaves no remainder. The sum 
of digits of x is 
(a) 22 
(c) 21 


(b) 18 
(d) 24 
[SSC, 2015] 


A number when divided by 361 gives a remainder 47. 
If the same number is divided by 19, the remainder 
obtained is 
(a) 8 
(c) 1 


(b) 9 
(d) 3 

[SSC, 2015] 
The greatest number among 379. 4 530 and 6” is 
(a) 620 (5) 350 
(c) 449 (d) 530 

[SSC, 2015] 

A number exceeds its two fifth by 75. The number 
is 
(a) 100 
(c) 150 


(b) 112 
(d) 125 
[SSC, 2015] 


"E ы 
If the sum of two numbers, one of which is — times 
the other is 50, then the numbers are: 


250 100 115 235 
M de == 
ae (5 77777 
150 200 240 110 
аа а = 
©) 7 7 © 777 


[SSC, 2015] 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


If x[—2 {-4(-a)}] + 5 [—2{—2(—а)}] = 4a, then x = 
(a) —2 (b) -3 
(c) 4 (4) —5 

[SSC, 2014] 
In a Mathematics examination the numbers scored by 


5 candidates are 5 successive odd integers. If their 
total marks is 185, the highest score is 


(a) 39 (b) 43 
(c) 41 (d) 37 

[SSC, 2014] 
Arranging the following in descending order, we get 


4/4,4/2,43,5/5 

(а) 14» 4/5 > 42 > $3 
(b) 4/4 > 3/5 > 42 > 53 
(c) 2 » 43 > 4/4 > 45 
(d) Уз > 45 > 3/4 > V2 














[SSC, 2014] 
For any integral value of n, 37" + 9n + 5 when 
divided by 3 will leave the remainder 
(a) 1 (b) 2 
(c) 0 (d) 5 

[SSC, 2014] 


The least prime number is 
(a) 3 (b) 2 
(c) 0 (d) 1 
[SSC, 2014] 
Find the least number which when divided by 12, 


18, 36 and 45 leaves the remainder 8, 14, 32 and 
4] respectively. 
(a) 178 
(c) 176 


(b) 186 
(d) 180 

[SSC, 2014] 
The value of 204 x 197 is 


(a) 39812 (b) 40218 
(c) 40188 (d) 40212 

[SSC, 2014] 
A piece of cloth measured with a metre stick, one 


cm short, is 100 metres long. Reckoning the metre 
stick as being right, the actual length of the cloth 
(in cm) is 
(a) 8,000 
(c) 3,900 


(b) 6,100 
(d) 9,900 
[SSC, 2014] 


Numbers 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


The value of (1001)3 is 
(a) 100300301 (b) 103003001 
(c) 1003003001 (d) 100303001 

[SSC, 2014] 
When 335 is added to 5A7, the result is 8B2. 8B2 
is divisible by 3. What is the largest possible value 
of A? 
(a) 8 
(c) 1 


(b) 2 
(d) 4 

[SSC, 2013] 
Which one of the following numbers is divisible by 
25? 
(a) 303310 
(c) 303375 


(b) 373355 
(d) 22040 

[SSC, 2013] 
The units digit in 3 x 38 x 537 x 1256 is: 
(a) 4 (b) 2 
(c) 6 (d) 8 

[SSC, 2013] 

A number is of two digits. The position of digits is 
interchanged and the new number is added to the 
original number. The resultant number will always 
be divisible by: 
(a) 8 
(c) 10 


(b) 9 
(d) 11 
[UPPCS, 2012] 


The last digit, that is, the digit in the unit’s place of 
the number [(57)?> — 1] is: 
(a) 6 (b) 8 
(c) 0 (d) 5 

[SSC Assistant Grade III, 2012] 
A number N is a positive three-digit number. If x 
is in its hundred’s place and y is in its unit’s place, 
then the number N — 100x — y is always divisible 
by: 
(a) 8 
(c) 10 


(b) 9 
(d) 11 
[SSC Assistant Grade III, 2012] 


n is a whole number which when divided by 4 gives 
the remainder 3. The remainder when 2n is divided 


by 4 is: 
(a) 1 (b) 2 
(c) 3 (d) 0 


[SSC, 2012] 


If m and n are positive integers and (m — n) is an 
even number, then (m? — п?) will be always divisible 
by: 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


(a) 4 
(c) 8 


(b) 6 
(d) 12 
[SSC, 2012] 


Rachita enters a shop to buy ice-creams, cookies and 
pastries. She has to buy at least 9 units of each. She 
buys more cookies than ice-creams and more pastries 
than cookies. She picks up a total of 32 items. How 
many cookies does she buy? 


(a) Either 12 or 13 (b) Either 11 ог 12 
(c) Either 10 or 11 (d) Either 9 or 11 
(е) Either 9 or 10 
[IBPS PO/MT, 2012] 
The product of three consecutive even number is 


4032. The product of the first and the third number 
is 252. What is five times the second number? 


(a) 80 (b) 100 
(c) 60 (d) 70 
(e) 90 


[IBPS PO/MT, 2012] 


When 223 is divided by 10, the remainder will be: 
(a) 2 (b) 3 
(c) 4 (d) 8 


[SSC (GL), 2011] 


Find the unit digit in the product (4387)? х (621)72, 
(a) 1 (b) 2 
(c) 5 (d) 7 


[SSC (GL), 2011] 


If a and b are odd numbers, then which of the 
following is even? 

(a)a+b+ab (b)a+b-1 
(c)a+b+1 (d) a + b + 2ab 


[SSC (GL), 2011] 


2!° — | is divisible by: 
(a) 11 (b) 13 
(c) 17 (d) 19 


[SSC (GL), 2011] 


The sum of two numbers is 24 and their product is 
143. The sum of their squares is: 
(a) 296 (b) 295 
(c) 290 (d) 228 
[SSC (GL), 2011] 


The unit digit in the sum (124)? + (124)373 is: 
(a) 5 (b) 4 
(c) 2 (d) 0 


[SSC (GL), 2011] 
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78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


If the sum of two numbers be multiplied by each 
number separately, the products so obtained are 247 
and 114. The sum of the numbers is: 
(a) 19 (b) 20 
(c) 21 (d) 23 

[SSC (GL), 2011] 
Find a number, one-seventh of which exceeds its 
eleventh part by 100. 
(a) 1925 
(c) 1540 


dece enn 


(a) 2.3 
(c) 6 


(b) 1825 
(d) 1340 
[SSC (GL), 2011] 





(b) 3 
(d) 6.3 
[SSC (GL), 2011] 


In a division sum, the divisor is 4 times the quotient 
and twice the remainder. If a and b are respectively 
the divisor and the dividend, then: 

4b — a? 
(а) ——— 


a 





a 
а(а+2) _ 


(©) (a + 1)? = 4b (d) ыг 4 


[SSC, 2011] 
If 738464 is divisible by 11, then the value of A is: 
(a) 6 (b) 3 
(c) 9 (d) 1 

[SSC, 2011] 


The product of two numbers is 1575 and their quotient 
is 2. Then the sum of the numbers is: 


(a) 74 (b) 78 
(c) 80 (d) 90 

[SSC, 2011] 
When (6797 + 67) is divided by 68, the remainder is: 
(a) 1 (b) 63 
(c) 66 (d) 67 

[SSC, 2011] 
The least positive integer that should be subtracted 
from 3011 x 3012 so that the difference is a perfect 
square, 1s: 
(a) 3009 
(c) 3011 


(b) 3010 
(d) 3012 
[SSC, 2011] 


The sum of nine consecutive odd numbers of Set 
A is 621. What is the sum of a different set of six 


87. 


88. 


89. 


90. 


91. 


92. 


consecutive even numbers whose lowest number is 
15 more than the lowest number of Set A? 
(a) 498 (b) 468 
(c) 478 (d) 488 
(e) None of these 
[IOB PO, 2011] 


The sum of the squares of two consecutive even 
numbers is 6500. Which is the smaller number? 


(a) 54 (b) 52 
(c) 48 (d) 56 


[Punjab National Bank PO, 2010] 


The sum of five consecutive even numbers of set-A 
is 220. What is the sum of a different set of five 
consecutive numbers whose second lowest number 
in 37 less than double of the lowest number of 
set-A? 


(a) 223 (b) 225 
(c) 235 (d) None of these 

[CBI PO, 2010] 
A number, when divided by 296, gives 75 as the 


remainder. If the same number is divided by 37 then 
the remainder will be: 


(a) 1 
(c) 19 


(b) 2 
(d) 31 
[SSC, 2010] 


The sum and product of two numbers are 12 and 35 
respectively. The sum of their reciprocals will be: 


(a) : (b) : 
(с) E (d) B 
[SSC, 2010] 
The greatest number among /5, 3/4, 5/2, 4/3 is: 
(а) зд (b) 73 
(е) Js (d) 45 


[SSC, 2010] 


Two numbers are such that their difference, their 
sum and their product are in the ratio of 1:7:24. The 
product of the numbers is: 
(a) 24 (b) 36 
(c) 48 (d) 60 

[SSC, 2010] 


Numbers 








93. The sum of five consecutive even numbers of set 94. There are two numbers such that the sum of twice 
A is 220. What is the sum of a different set of five the first number and thrice the second number is 100 
consecutive numbers whose second lowest number is and the sum of thrice the first number and twice the 
37 less than double of the lowest number of set A? second number is 120. Which is the larger number? 
(a) 223 (b) 225 (a) 32 (b) 12 
(c) 235 (d) 243 (c) 14 (d) 35 
(е) None of these (e) None of these 

[Central Bank of India PO, 2010] [Corporation Bank PO, 2010] 
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79. (a) 80. (b) 81. (d) 82. (c) 83. (c) 84. (c) 85. (c) 86. (c) 87. (d) 88. (d) 89. (a) 90. (c) 91. (c) 








Ш EXPLANATORY ANSWERS [| 
EXERCISE- I 
1. (a) Given Expression = 7372 x (7372 + 628) 4. (a) Let, 3149 x x — 425115 
- 7372 x 8000 425115 51206 
> x= = 135 г. Missing digit = 3. 
= 58976000. 3149 27% 


2. (а) Let, 9999 + 8888 + 777 + x = 19700 5. (d) Let th f Mr Manoj be (10 
x = 19700 — 19664 = 36. . (d) Let the age of Mr Manoj be (10x + y) years. 


3. (a) Let, x " 111 = 666666 -. His wife's age = (10y + x) years 





_ 666666 





1 
= 6006 5. Missing йршге = 0, Then, (10x + y + 10y + em = 10x +у- 10у – х 
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7. 


10. 


11. 


12. 


13. 


14. 


15. 


x 
. (b) Let, — 
(b) 21 


or, x + y = 9х — 9y, ог, 8x = 10у 
x 5 

or, T = > 
y 4 


x=Sandy=4 
[`` any other multiple of 5 will make x of two digits] 
Difference = 10x + y — 10y —x 
= 9x — 9y = 9(x — y) 
= 9(5 — 4) = 9 years. 
Dividend = 380606 
Remainder | = 434 
Subtract the remainder from dividend to see which option 
can be divisor. 
380606 — 434 = 380, 172. 
No given option can divide the above answer. 


х = 3/4 у 





->6/7--1/7 

->7/7-1 

The smallest even natural numbers аге 2, 4, 6. 
Product = 2 x 4 x 6 = 48 

Divisible by 48 


Then, x? = 21 x 189 = 21 x 21x 3 x 3 
x=21 х 3 = 63. 

(а) Let Quotient = О and remainder = R 

Then, given 120 = 5R 

Now, R = 48 120 =5 x 48 О = 20 
Dividend = 20 x 240 + 48 = 4848. 

(b) The number when divided by 9, 11 and 13 leaving 

remainder 6 = (L.C.M. of 9, 11, 13) + 6 = 1293 
Required number = 1294 — 1293 = 1. 

(b) Let these parts be x and (24 — x). 

Then, 7x + 5 (24 - x) = 146 > х = 13 

So the first part is 13. 














(a) 











(b) 





1 1 


хх= 


х 80 = 40. 





(а) Let the required fraction be a 
y 
САРЕ В. 


у+1 





Then, 


16. 


17. 


18. 


19. 


20. 
21. 
22. 
23. 
24. 
26. 


27. 


28. 


х-1 
y-1 
Solving these equations, we get x = 15, y = 3. 
(c) Let the numbers be 3x, 4x and 5x. 
Then, 5x + 3x = 4x +52 > 4х = 52 > x = 13 
The smallest number = 3x = 3 x 13 = 39. 
(a) Let the numbers be a, Ь, с. 
a2b 5 a 2x5 
34 3 b 3x5 
=>  a:b:c = 10:15:9 
Let the numbers be 10x, 15x, 9x, 
Then, 10x + 15x + 9x = 68 34x = 68 x22 
Second number = 15x = 15 x 2 = 30. 





and, =7> x-Ty=-6 


10 b 5x3 15 
15°с 3x3 9 








Then, 








(c) Let the required fraction be 2 
y 


x 


Thea, — = 1 => 2х-у-і1 
у+1 2 
х+1 

and, tg aL? x-y=-l 


Solving, 2x -y = 1 ааах-у = -1, 
we get, х = 2, у = 3 


The fraction is =. 


(b) Let the number be х. 





Then, x- 2х=8 Н aR э s 15h 
5 3 15 

or, x = 60. 

(с) 61 + 67 + 71 + 73 + 79 = 351. 

(b) Divisor = (24446 — 35) + 79 = 309. 





(d) Dividend = 456 x 120 + 33 = 55053. 
(b) Number = 463 x 62 + 60 = 28766. 
(c) Dividing 43 by 17, the remainder is 9. 


(а) 7| 555555 
79365 
Тһе least number is 79365. 
(c) Remainder = 46 
Divisor = 5 x 46 = 230 
Also, 10 x quotient = 5 x remainder 
Remainder = 2 x quotient 


That is, quotient = 23 
Dividend = 23 x 230 + 46 = 5336. 


(b) 71) 1000 (14 


-71 
290 
-284 
6 


Least number = 1000 





6 + 71 = 1065. 





Numbers 


29. 
30. 
31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


(a) Quotient when 100 is divided by 7 is 14. 
(c) Quotient when 500 is divided by 23 is 21. 


(b) Quotient when 200 is divided by the L.C.M. of 2 and 3, 
1.е., 6 is 33. 


(d) Quotient when 300 and 100 are divided by 11 are 
27 and 9. 


-. Between 300 and 100, there are 27 — 9, i.e., 18 numbers. 

(a) A number divisible by 2, 3, and 7 is divisible by their 

L.C.M., i.e., 42. Up to 100, there are 2 numbers divisible 

by 42. Up to 500, there are 11 numbers divisible by 42. 
Between 100 and 500, there are 11 — 2, i.e., 9 numbers 
divisible by 42. 

(a) The least number of six figures is 100000 

On dividing 100000 by 357, remainder = 40 

-. Least number of six figures which is divisible by 357 

= 100000 + (357 — 40) = 100317 
Required number = 100317 

(a) On dividing 58701 by 567, 


5555 = 94762. 





Remainder = 300 > 5 (567) 


Integer nearest to 58701 and divisible by 567 

= 58701 + (567 — 300) 

= 587014 267 = 58968. 

(a) Let x, y be the required digits. 

The number is to be divisible by 99, i.e., 9 and 11 both. 
Sum of digits is to be divisible by 9, i.e., 

3444242424143 +x+y=174+x+y 

is to be divisible by 9 and, 

(у+3+2+2+3)-(х+1+2+4)=0 

or, multiple of 11, i.e., у= x + 3 = 0 or multiple of 11 
Ke 1; p= 9; 

(a) Let the least value to be given to * be x 

Then x 4427254 3+5 


x m2. 
(b) On dividing 100000 by 537, remainder 
= 106< Ээ 
2 


Nearest whole number to one million which is divisible 
by 537 = 100000 — 106 = 999894. 
(b) On dividing 400 by 9, remainder = 4 

Number nearest to 400 and divisible by 9 

= 400 + (9 — 4) = 405. 
(a) Greatest number of five digits = 99,999 
Dividing this by 231, the remainder = 207 

Required greatest number 

= 99999 — 207 = 99792. 


(d) Dividing 16386 by 425, the remainder is 361 which 
is more than half the divisor, therefore, the required 
number is 16368 + (425 — 361) = 16450. 


42 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


. (с) Divide 9269 by 73, the remainder is 71. 
71 is the required least number. 


(a) Divide 15463 by 107, the remainder is 55, therefore, 
the number to be added = 107 — 55 = 52. 


(c) Dividing 5000 by 73, the remainder is 36. The 
number greater than 5000 is obtained by adding to 5000 
the difference of divisor and the remainder. 

` The required number = 5000 + (73 — 36) = 5037. 
(d) Let the numbers be a and b. 

Then, a + b = 100 апі а – b = 37 


а? — b? = (a + b) (a — b) = 100 x 37 = 3700. 








(b) 50000 = 79 x quotient + 43759 

50000 — 43759 = 79 x quotient 

Or, 6241 = 79 x quotient 
6241 


Required number of times = E = 79. 


(с) Let the numbers be 3x and 4x. 
Then, 3x + 4x = 420 — 7x = 420 x = 60 
Greater number = 4 x 60 = 240. 











(c) Let the numbers be x and (x + 1). 

Then, (x + 1)? — x? 2352 x? + 2x + 1 x2 = 35 
=> 2x = 34 

or, x=17 


So, the numbers are 17 and 18. 





(b) Let the number be x. 
3 1 

Then, x x x = 60 3x =60x5x4 
4 5 

ог, х = 400. 


(а) Let the numbers be a апа b. 
Then, a? + b* = 80 and (a — b)? = 36 
(a — b}? = 36 > а? + b? — 2ab = 36 
=> 2ab = (а? + b?) — 36 = 80 — 36 = 44 
=> ab = 22. 
(a) Let K be the quotient. 
Then, number = 357 x K + 37 
= 17 х21К + 17 х2 +3 
= 17 x (21К +2) + 3 
So, required remainder = 3 and new quotient = 21K +2. 
(b) Let the numbers be a and b. 
Then, (a + b = (a? + 52) + 2ab 
= 289 + 2 x 120 = 289 + 240 = 529 
4529 a + b = 23. 


(c) Let the numbers be 4x, 5x and 6x. 





a+b 





4x+5x+6x 


Then, =25 or Iv] 75s хе 


The largest number = 6x = 6 x 5 = 30. 
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54. 


55. 


56. 


57. 


58. 
59. 


60. 


61. 


62. 


63. 


64. 


65. 


(a) Let the required number be x. 


Then, x — a =40 or 5х-х= 200 or, x= 50. 
(is 55499 wees 
100 100 
Then, x = 8x100x100 _ |, 
16х40 
(b) Last digit of dividend = 1 


Last digit of divisor = 7 


Now, 7 x 3 gives last digit as 1, therefore, the last 
digit of quotient should be 3 
4767 x 3 = 14301 
4767 x 20 = 95340 
4767 x 100 = 476700 

4767 x (3 + 20 + 100) = 586341 
Missing digits are 586. 
(a) The divisor= r; + r, — r3 

= 241 + 241 - 112 = 370. 

(b) The divisor = 7) + r,— г; = 43 + 37 — 13 = 67. 
(d) Let the numbers be 3x and 5x. 
3x*10 5 = 73x + 10) = 5(5х + 10) 
5x+10 7 


=> x= 5 


Then, 








The numbers are 15 and 25. 
(a) Let the numbers be x and (50 — x). 
1 1 
50-х 12 
=> x?- 50x + 600 = 0 
=> x = 30 ог 20. 
The numbers are 20, 30. 
(а) 23 x 3 + x + 42 x 3 = 235 > x = 40 
Fourth number = 40. 
(a) Let the numbers be a and b. 
Then, a? + 5? = 68 and (a — b)? = 36 
Now, (a - Б)? = 36 > а? + b? – 2ab = 36 
=> 68 – 2ab = 36 
2ab = 32 ab = 16. 
(4) 6+7+3+5+К+1= 22 + К 
The least number greater than 22 and divisible by 9 is 27 
27-22-К-К-5. 
(a) The last three digits 6К2 is divisible by 8 if K is 3 
or 7 since 632 and 672 are divisible by 8. 
(a) Test of 8 is independent of the value of x. First, apply 


the test of 8. Last three digit of the given number are 
23y which is divisible by 8 if у is 2. Substitute for у. 


50-х-х 1 
х(50-х) 12 








1 
Then, —+ 








The number now becomes 5x4232. 

Apply the test of 11. 

Sum of the digits at odd and even places is 
5+4+3, i.e., 12 and x +2 +2, 1.е., х + 4 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


x+4=12 > х= 8 

Hence, x = 8 and y = 2. 
(a) Let x be the first part so that the other part is 
24 — x. 

7х + 5(24 – x) = 146 x= 13. 
(b) Let the second number be 3x, so that the first number 
is 6x and the third one is 2x. 

6x + 3x + 2х = 132 
=> 11x 2132 ог x=12. 
Second number = 3x = 3 x 12 = 36. 
(c) Divide 7231 by 45, the remainder is 31. 

Required number = 45 - 31 = 14. 
(а) A number which is divisible by 3 and 11 is also divisible 
by 33. Dividing 9231 by 33, the remainder is 24 which is 
more than half the divisor. 


33 |9231(279 

66 

263 

231 
321 
297 

— 24 
Since the remainder 24 is more than half the divisor 33, 
The nearest number = 9231 + (33 — 24) = 9240. 














(a) Product of first four prime numbers is 
2x3x5x7=210 

Dividing 12199 by 210, we find the remainder 19, which 

is less than half the divisor. 


210 )12199 (58 
1050 
1699 
1680 
19 
The number nearer to 12199 divisible by 210 is 
12199 — 19 = 12180. 


(a) Let the numbers be x and y. 








According to the question: 





х2 +y = 90 cst) 
and, (x-y? = 46 --(2) 
From equation (2), 

(x — у)? = 46 or, x? + y? — 2xy = 46 

or, 90-2ху-46 or, ху- T -22 


Product of two numbers = 22. 
(a) Let the number be x. 
Then, we have, 40% of x = 360 
360x100 


x= D —900 
40 


Now, 15% of x = = x 900 = 135 
100 
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Alternate Solution 


40% of x = 360 
7.15% of хаг ан 
40 
= 120 


[Note: for the given question the options are wrong] 


EXERCISE-2 
(BASED ON MEMORY) 


. (a) LCM of (3, 4, 6) = 12 

-. The Number is 96 — 2 = 94. 
When 94 + 5 z Remainder = 4. 

. (с) 65 = 13 x 5, only combination 
a * b t ab = 65 


анна) = 13 х 5 
b 
ifb=5 


(за |в 
5 


а +1+а=13 
5 


ба + 5 = 65 
ба = 60 
а = 10, р = 5 
а- Б = 5 


113 
. (9) — 224 
(d) 5 


145 _ 
Bo 
1 
160 о 
17 


11 


: : 1 
Least answer is the largest fraction = " 


. (d) Number = 38 x 90 + 19 = 3439. 
. (b) Sum; - Flat 


20 
=—(91+10 
m ) 


= 2010 

. (d)5+8+3+x+4+3 + 7 = Should be a multiple 
of 9. 

30 + x [Next multiple is 36] 

uox m 


73. 


10. 


11. 


12. 


13. 
14. 


(a) Let the two digit number be 10x + y 

Then, we have, x + y = 8 (0) 
and, 10y + x = 10x + y + 54 

or, y-x-6 (2) 
From equations (1) and (2), 


the required number = 1 x 10 + 7 = 17. 


(a) 882 11 x 8 
-. The number should be multiple of both 11 and 8 
(CN 
(a) 10052 © гсэн Ци 
=3=3=0 [.. Multiple of 11] 
Last 3 digit should be a multiple of 8 [.. 032 + 8] 
-. Both conditions satisfied. 
(a) 34 N 
(3 * N) - (4) 
= Answer should be 0 to be a multiple of 11. 
-. The value of N = 1. 











(с) 36 =9х4 
=3x3x2x2 
= 32 x 2? 
The number of factors = (2 + 1) х (2+ 1) = 9 
1 12х1 
(b) Sum of 12 natural numbers = sero | ын 78. 


The twice added number must be 80 — 78 = 2 


(с) The numbers that are divisible by 3 between 1 and 200 
= 66. 

Multiple of 3 and 7 => 21. 

No. that are multiple of 21 = 9 

-. The numbers that are multiple of 3 but not 7 will be 
66 — 9 = 57. 

(c) Number = 3401 

(3+0) - (4 * 1) 

~2 (difference) 

-. 2 must be subtracted to get a multiple of 11. 

-. The Number = 3401 — 2 = 3399 

(a) Remainder (2468 + 37) = 26 

(0) 4+3+2+Р+1= 10+Р 

-. P should be S to become a multiple of 9. 


P=8 





.()12-3х4 


-. The number must be both 3 and 4 multiple 34 M 
(6)3-4-М->7-МПЕМ-8 then 7 + 8 = 15]. 
(ii) M can be 4 or 8 to become a multiple of 4. 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Only option available is 8. 

-. The value for М = 8 

(d) 160 2 16 x 10 

25x2x5 

=2>x 5! 

The number of factors = (5 + 1) x (1 + 1) 
=6x2=12 


The largest fraction -i 
7 
с) --2.33 
(с) 3 
B. 2.16 
6 
: 6 
The largest fraction = B 


(c) Largest 2 digit prime number is 97. 


(a) Remaining hours of work = 70 — 7 = 63 


2 х100 = 9096 which is 0.9. 


(c) x- zt —320 (half of 640) 





Rm = 320 
5 
x = 400 

3 7 27-35 62 
(a) -+--> = 

5 9 45 45 
(d) Let the number be x 





х+2 233 
x 4 
4х? + 8 = 33x 


4х? — 33x + 8-0 

4х? — 32x -x +8 = 0 

4x(x — 8) – (х – 8) = 0 

(4x — 1)(х - 8) 

х=1.8 

Going through options, x = 8 


24, 


25. 


26. 


27. 


28. 


29. 


6-22. 57 
b) -tl-— 
09577 35 


Reciprocal = = 
57 


(c) Number of girls = x 

Number of boys = y 
Total students = x + y 
1 т 1 j 8x+5y 














5 8 > 40 > BE mee parts. 
x+y x+y 40(x+y) 40 
1 7 
b) x-2| — |= — 
0) (i) 15 
2-21 
x 15 


15x? — 30= Te =0 
153^ = 7x — 30 = 0 
On solving the above quadratic equation: 


5 6 
х--,-- 
3 5 
By options 
9 
х= - 
3 
(a) Let x be the required fraction 
1 9 
x=—+— 
x 20 
Em 
x 20 
20x) – 9x – 20 = 0 
On solving, 
5 4 
x=—,-— 
4 5 
By options: 
5 
x-2— 
4 


(a) Let the number be x 
a 
4 x 
4x? + 3x — 232 = 0 
On solving, 
х =-8 
(b) Number of oranges with Natu = М. 
Number of oranges with Batckhu = B. 
(i) N + 10 = (B – 10)2 
=> N+ 10 = 2B - 20 
2B – М = 30 
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30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


(ii) B+ 10 = N -10 
М-В-20 
The only option which satisfies № - B = 20 is (70, 50) 
(a) Let the 2 digit number be xy 
x=9 


x=8 


y=2 
y=1 
(10x + y) — 63 = (10y + x) 
In option we have 81. 


с-4к-) 


х 


(d) Let denominator be x, numerator will be 


Therefore, 

(a) At 4,6 it’s value will be 0 

(b) At 5, the value will be negative 
Thus, lowest value will be at x = 5 


(5-4)6-6 


(c) If r = 46 
then Divisor = 5 x 46 = 230 


2 
then quotient — n = 23 


-. The Dividend = Q x D+R 

= 23 x 230 + 46 

= 5336 
(c) Divisor = 44 
Quotient = 432 
Remainder = 0 
-. Dividend = 44 x 432 + 0 

= 19008 

When 19008 + 31 = Remainder = 5 
(b) Divisor 729 is a multiple of 27. 


-. The Remainder when the same number is divided by 
27 will be R(56 + 27) > 2 


(d) Divisor 108 = 27 x 4 


27 which is a multiple of 3. ~. The sum of digits in the 
dividend should be a multiple of 3 and divisible by 4. 
[^ last 2 digit should be multiple of 4]. 


The only option which satisfies both the conditions is 
100008 [1 +0+0+0+0+8= 9]. 

[last 2 digits 08 + 4] 

(c) Refer Question no. 132. 

Remainder (29 + 8) = 5 

(b) Divisor = 555 + 445 = 1000 

Quotient = 555 — 445 = 110 

Remainder = 30. 

-. Dividend 1000 x 110 + 30 = 220030 


38. 


39. 


40. 
41. 


42. 


43. 


44. 


46. 


47. 


(b) Let the second number be x. 


1* number =~ 
2 


x 
3' number = 1 


(а) (0.5 + х) х3 = 21. 

Же 6,5 

(c) x = 0.3 + 0.6 + 0.7 + 0.8 = 2.4 = 25 
(b) LCM of 6, 9, 12, 15, 18 = 180. 

In each case leaves the same remainder 2. 
“Тһе least numbers = 180 + 2 = 182. 


(43 мей 
4 6 


9х-2х -7 
12 

7х 27x12 

x=12 


352 94 12-20, 
2 


(d) Arithmetic mean of first » odd natural number = B. 

. 20x20 : 
20 

= 20. 








(a) A.M. of first ‘n’ natural numbers = цай! 
2 


. (b) Let the 2 digit number by 10x + y. 


Given y = 2x 

Given x4 y-2 = (0х+У) 

бх + бу 12 = 10x + y 

бх + 12x – 12 = 10x + 2x 

6x = 12 

х=2 2у-4. The number is 24. 





(a) LCM of (12, 16, 18, 21) = 1008. 
Next multiple = 2016. 

Тһе number to be added is 16 = x 
Sum of the digits x is 1 + 6 = 7. 


(a) Unit digit of (2497)? x341” 


Unit digit of (2467)? = 7. 
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48. 


49. 


50. 


51. 


5. 


53. 


54. 


Unit digit of (341)? =1 
. U.D. of product = 7. 


(b) LCM (5, 6, 7, 8) = 840 


In each case it leaves remainder 3, so the number could 


be 840 + 3 = 843 


But 843 is not a multiple of 9. 

*. Next multiple be 840 x 2 = 1680 

The number is 1683, which is a multiple of 9. 
Sum of the digits of number = 1+6 +8 + 3 


(b) Since 316 is a multiple of 19. 


We need to find (2) - 9. 


(с) 350 =(3 з)" = (243)” 


(125) 


б 
4 - (4*) °- (256)% 
»=(5) = 
me = (a6)? 


* Largest number = 440 
(d) Let the number of x. 


х- х-75 
%х-15 


х- 125 


(а) x 2 х= 50. 
И к=з 
к= 


The other number = % х 25% 


210. 





(b) х[-2(-4(-а))]+ 5[-2(-2(a))] = 


— 8ax — 20a = 4a 
— 8ax = 24a 
х--3 


(с) Let the numbers of 5 candidates be a — 3, a — 


1.:0:+:3,:07+ 5. 








Сбіуеп,а-3-а-і1-а 
5a +5 = 185 
а = 36 














The highest score = a + 5 


lac 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


(b) 34,42, 45,45 = 44,22, 


Now, LCM of powers, 3, 2, 4, 


Ve 


6 = 12 


Multiply the powers by 12, = 4*,25,32,5? 


=> 256>125>69>9 


= V4 >45 > /2 >43 


(b) Expression = 32" + 95 +3 + 2 
Taking 3 common from each term, 


=> ge +3и+ 1) +2 


Now divide the above term by 3, remainder will be 2. 


(b) Prime number starts with 2. 


-. Least prime is 2. 


(c) LCM (12, 18, 36, 45) = 180. 


The required number is 4 less 


(-2-8-4,8-14- 


“Тһе least number = 180 — 
= 176 


(c) 204 x 197 
Take base value as 200. 


204 +4 


2 


197 =3 


By cross calculation we get [204 — 3 


4 = 201] 


than common multiple 
4,36-32=4,45-41=4] 
4 


= 201 and 197 + 


201 х 200 [.. base value s 200] 


= 40200 - 12 [ +4 x-3 = 
= 40188 


-12] 


(d) Since 1m = 99 cm on meter scale 


Hence, 100 m = 9900 cm on meter scale 


(c) 1P 21331 
1013 21030301 
10013 21003003001. 
(d 5 А 7 
335 
8 B2 
8B2 is exactly divisible by 3. 
=> 8 + B + 2 = multiple of 3 


8-20:5ог8 
Now, 4+1+3=8 





(4-4. 
(су 303375 303375х4 2113500 |, 
25 25х4 100 


On multiplying other numbers 
tens places will not be zero. 


by 4, the digits at units and 
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64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


(4) Units digit in 3 x 38 x 537 x 1256 
= Units digitin3 x 8x 7x6=4x2=8 
(d) Let the number be (10x + y), then 

10x + y + 10y +x = Их + Пу 

= 11 (xy) 

Hence, resultant number will be divisible by 11. 
(а) 7! = 7, 7? = 49, 7? 2345, 7° = 2401, 7? = 16807,... 
The units digit repeats itself after index 4. 








Units digit in expansion of (57) 

= Units digit in (57)! = 7 

-. The required units digit = 7 — 1 = 6. 
(c) Number (N) = 100x + 10z + y 


< М- 100x – у 
= 100x + 102 + y — 100x - y 
= 102 


(b) Required remainder = Remainder obtained on dividing 
the given remainder by 4 = 2. 
Illustration: If 19 is divided by 4, remainder = 3 
If 38 is divided by 4, remainder = 2. 
(a) т? — n? = (m — n)(m + п) 
Since (m — п) is an even number, (m + n) will also be an 
even number. 
We know that product of two even numbers will always 
be divisible by 4. 
[(m — пух (т + п) = (2 х 2)(...) = 4 (...)] 
(c) Total number of items = 32 
Maximum number of ice creams = 9 
So, 13 10 9 
12 11 9 
Hence number of cookies is either 10 or 11. 
Number of pastries is either 13 or 12. 


(a) Let the three consecutive even numbers be 2x, 2x + 
2 and 2x + 4. 

Then, (2x)(2x + 2)(2x + 4) = 4032 (1) 
Again, product of first and third number = 2x х (2х + 
4) = 252 -402) 
Putting the values of the product of first and third number 
in equation (1), we have, 


(2x + 2) x 252 = 4032 
oina IE = сүр ог,2Х-16-2-14 
252 
х-7 


Hence, first number = 7 x 2 = 14 

Second number = 7 x 2 + 2 = 16 

and third number = 7 x 2+ 4 = 18 

Five times of second number = 5 x 16 = 80. 


72. 


73. 


74. 


75, 


76. 


77. 


78. 


79. 


80. 





(a) 2! = 2; 22 = 4; 23 = 8; 24 = 16; 2° = 32 i.e., The 
digits at unit’s place repeats itself after power 4. 





On dividing 33 by 4, we get 1 as remainder. 
Therefore, digit at unit place in the product of 2 = 2 
Hence, remainder on division by 10 = 2. 

(d) 7! = 7; 7? = 49; P = 343; 7* = 2401; T? = 16809 
i.e., The digit at unit place repeats itself after power 4. 








On dividing 343 by 4, we get 1 as remainder. 
Therefore, unit's digit in the product of (4387)? = (621)? = 
unit’s digits in the product of (4387)? х (621)*7” = units’s 
digits in the product of (4387)! x (621)? =7 x 1 =7. 
(d) The sum of two odd numbers is even. The product 
of two odd numbers is also even. Therefore, a + b + 
2ab = Even number. 


(c) 216 1 = (283 - 1 
= (28 + 1)(2®— 1) 
= (256 + 1)(256 – 1) 
= 257 x 255 = 65535 
which is exactly divisible by 17. 
(c) Let the numbers be x and y 








Given, x+y = 24 
апа, ху = 143 
So, х2 + yy? = (x + yp)? - ху 
= (24)? — 2 x 143 
= 576 — 286 = 290 
(d) 4! = 4; 4? = 16; 4° = 64; 44 = 256; 4° = 1024 


On dividing 372 by 4, the remainder = 0. 
On dividing 373 by 4, the remainder = 1. 
So, required unit digit 

= unit’s digit of the sum of 6 + 4 = 0 


(a) Let the numbers be x and y. 
(x(x + у) = 247 50) 
апа, (yx + y) = 114 (2) 
On adding (1) and (2), we get 
х2 xy + xy + y? = 361 
= (x + у)? = 361 
=> x+y=19 





Hence, the sum of numbers is 19. 


(a) Let the number be x. 


> „кее 100 
7 11 
= Их-7х _ 100 
77 
=> 4x = 7700 
> х = 1925. 


(b) 46 -- 6+6 =? 
Let x= (6446-4466 
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81. 


82. 


83. 


84. 


85. 


86. 


> X= /6-х 


On squaring both the sides, 


x = б+х 
> х2-х-6-0 
> x = 3, —2 


Since sum of positive integers cannot be negative, so 
ignore -2. 


(d) Since divisor = a (given) 
À a 

uotient = — 

Q 4 
Remainder = 5 


-. Dividend = Divisor х Quotient + Remainder 











аха a a+2a a(a+2) 
4 2 4 4 
=> 4b=a(a+2) 
аа%2 , 
b 


(с) A number is exactly divisible by 11, if the difference 
between the sums of digits at even and odd places be 
either zero or a multiple of 11. 


/.(А+А+3)-(6+8+7)=0 





=> 2A+3=21 
=> 2A=21-3=18 
4-159 
2 


(c) Let the numbers be a and b. 


ab = 1575 and, = -2 














b 
abx іт” 
b 7 
а? = 2025 а = 4/2025 = 45 
ab=1575 — b lara. A373 35 
a 45 


а+Ь=45+35=80. 
(c) Remainder when (a — 1)" is divided by a = (-1)" 
2. 678 + 67 = (68 — 1) is divided by 68 = (-1)97 = -1 
-. Required remainder = -І + 67 = 66. 


(c) Expression = 3011 x 3012 = 3011(3011 + 1) = (3011)? 
4 3011 


-. Required answer = 3011. 

(e) Average of the nine consecutive odd numbers 
621 
=a ^ 
So, 69 is the middle number or 5th largest number of Set A. 
Smallest number of Set A will be 69 — 8 = 61 


69 


87. 


88. 


89. 


90. 


91. 


92. 


Lowest number of the set with even numbers = 61 + 15 
= 76 
Sum of the six consecutive even numbers starting with 76 





-3l06x2)«(6 1)x2] = 3[152 +10] = 486 


(d) Let the two consecutive numbers = x and x + 2 then 
sum of their square = x? + (x + 2)? = 6500 


> x? x? + 4x + 4 = 6500 
> 2x? + 4x — 6496 = 0 
> х2 + 2x – 3248 = 0 
=> x? + 58x — 56х — 3248 = 0 
=> x(x + 58) — 56(х + 58) = 0 

(x + 58)(х — 56) = 0 

x = 56 or, —58 

(d) Let the first number is x than five consecutive even 
numbers are x, x + 2, х + 4, x + 6, х +8 





According to question, 
X+x4+24+x+4+x+6+x+48 = 220 


> 5x + 20 = 220 
> 5x = 220 - 20 
=> х= Ж” =40 


Again, suppose different set of five consecutive even 
number’s second lowest number = y + 2 which is 37 
less than double of the lowest number of Set A 
= 40 x 2 – 37 = 43 
First lowest number = 43 — 1 = 42 


and, Sum = 42 + 43 + 44 + 45 + 46 
= 220 
(a) Let the number be x. Then, 
x = 296k + 75 


= (37 х 8)k + (37 x 2) + 1 

= 37 x 8А + 37 х2 + 1 

= 37 x (8k + 2) +1 

-. On dividing by 37 the remainder will be 1. 
Quicker Method: 

Required remainder when 75 + 37 = 1 


(c) Let the numbers be a and b. 








-. Sum of reciprocals = 1 + ээ b 
a b ab 

_ Sum 12 

Product 35 


(c) Since, 5 is the greatest number among 2, 3, 4 and 5. 


Therefore, V5 is the greatest number among 45. 5 3/4 ; 12 , 23 ; 


(с) Let the numbers be x and у. 
x+y = 7а; x — = la and ху = 24a 


Numbers ш 











On solving, we get 5х = 220 -20=200 > х= 40 

x = 4a Second lowest number of Set B = 40 x 2 — 37 = 43 

y = За Required sum = 42 + 43 + 44 + 45 + 46 = 220 

л ху = 12а? 12а? = 24а а= 2 94. (а) Let the first number Бе апа second number 5. 

2. Required product = 24 x 2 = 48 Then, 2f + 35 = 100 --(1) 
93. (е) Let the first number be x. 3f + 2s = 120 +0) 

According to the question, Solving (1) and (2), we get 


х+х+2+х+4+х+6б+х+8 = 220 Ғ-:32,%- 12. 
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COMMON FACTOR 


A common factor of two or more numbers is a number 
which divides each of them exactly. 
For example, 4 is a common factor of 8 and 12. 


HIGHEST COMMON FACTOR 


Highest common factor of two or more numbers is 
the greatest number that divides each one of them 


Н.С.Е and L.C.M. of Numbers 


exactly. For example, 6 is the highest common factor 
of 12, 18 and 24. Highest Common Factor is also 
called Greatest Common Divisor or Greatest Common 
Measure. 

Symbolically, these can be written as H.C.F. or 
G.C.D. or G.C.M., respectively. 


| | METHODS OF FINDING H.C.F. 


I. Method of Prime Factors 


Step 1 Express each one of the given numbers as the 
product of prime factors. 
[A number is said to be a prime number if 
it is exactly divisible by 1 and itself, but not 
by any other number, e.g., 2, 3, 5, 7, etc. are 
prime numbers] 
Step 2 Choose common factors. 
Step 3 Find the product of these common factors. This 
is the required H.C.F. of given numbers. 


Illustration 1: Find the H.C.F. of 70 and 90. 
Solution: 7022x 5x 7 


900-2х5х9 
Common factors are 2 and 5. 
Н.С.Е. = 2 х 5 = 10. 
Find the Н.С.Е. of 3332, 3724 and 4508. 
Solution: 3332 =2x2x7x7x 17 
3724=2x2x7x7x 19 
4508 =2x2x7x7x 23 
H.C.F.=2x2x7x7= 196. 
Illustration 3: Find the Н.С.Е. of 360 and 132. 
Solution: 360 = 23 x 32 х 5 
132 = 2? x 3! х 11 
Н.С.Е = 22 x 3! = 12. 


Illustration 2: 


Illustration 4: If x = 2? x 3 x 5° andy = 25 x 37 x 
5!!. find Н.С.Е. of x and y. 
Solution: The factors common to both x and y аге 23, 
3? апа 57. 

Н.СЕ = 2? x 3° x 5°, 
II. Method of Division 
A. For two numbers: 
Step 1 
Step 2 
Step 3 


Greater number is divided by the smaller one. 
Divisor of (1) is divided by its remainder. 


Divisor of (2) is divided by its remainder. This 
is continued until no remainder is left. 

H.C.F. is the divisor of last step. 

Illustration 5: Find the Н.С.Е. of 3556 and 3444. 


3444)3556( 1 


3444 


112)3444( 30 
3360 
84) 112( 1 


84 


28) 84 ( 3 
84 


х 





Н.С.Е. = 28. 
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B. For more than two numbers: 


Step 1 Any two numbers are chosen and their Н.С.Е. 
is obtained. 

H.C.F. of H.C.F. (of (1)) and any other number 
is obtained. 

H.C.F. of H.C.F. (of (2)) and any other number 
(not chosen earlier) is obtained. 

This process is continued until all numbers 
have been chosen. H.C.F. of last step is the 
required H.C.F. 


Illustration 6: Find the H.C.F. of 13915, 9499 and 2553 
by division method. 


Step 2 


Step 3 


Solution: 
9499) 13915 (1 
9499 
4416 ) 9499 (2 
8832 
667 |4416 (6 
4002 
414 )667 (1 
414 
253 141411 
253 
161 )253 (1 
161 
92 )161 (1 
92 
69 92(1 
23 
69 )60(3 
_69` 
x 


Now, in the next step, we will find the H.C.F. of 23 and 
2553. 


23 ) 2553 (111 
23 








Thus, Н.С.Е. of 13915, 9499 and 2553 = 23. 


Illustration 7: Find the greatest possible length which 
can be used to measure exactly the lengths 7 m, 3 m 
85 cm, 12 m 95 cm. 

Solution: Required length 


= (H.C.F. of 700, 385, 1295) cm = 35 cm. 


COMMON MULTIPLE 


A common multiple of two or more numbers is a number 
which is exactly divisible by each one of them. 
For example, 32 is a common multiple of 8 and 16. 

8 x 4 = 32 

16 x 2 = 32. 


LEAST COMMON MULTIPLE 


The least common multiple of two or more given numbers 
is the least or lowest number which is exactly divisible 
by each of them. 


For example, consider the two numbers 12 and 18. 
Multiples of 12 are 12, 24, 36, 48, 60, 72, ... 
Multiples of 18 are 18, 36, 54, 72, ... 

Common multiples are 36, 72, ... 


Least common multiple, i.e., L.C.M. of 12 and 
18 is 36. 


EL] METHODS OF FINDING L.C.M. [| 


I. Method of Prime Factors 
Step 1 
Step 2 


Resolve each given number into prime factors. 
Take out all factors with highest powers that 
occur in given numbers. 


Step 3 Find the product of these factors. This product 
will be the L.C.M. 
Illustration 8: Find the L.C.M. of 32, 48, 60 and 320. 


Solution: 32 = 2° х 1 


48 = 24 x 3 
60 = 27x 3x5 
320 = 2° x 6 


. L.C.M. = 26 x 3 x 5 = 960. 


II. Method of Division 


Step 1 The given numbers are written in a line separated 


by common. 


Step 2 Divide by any one of the prime numbers 
2, 3, 5, 7, 11, ... which will divide at least any 
two of the given numbers exactly. The quotients 
and the undivided numbers are written in a line 


below the first. 


Step 3 Step 2 is repeated until a line of numbers (prime 


to each other) appears. 


Step 4 Find the product of all divisors and numbers 


in the last line, which is the required L.C.M. 


Н.С.Е. and L.C.M. of Numbers | 


Illustration 9: Find the L.C.M. of 12, 15, 20 and 54. 


Solution: 2112, 15, 20, 54 
216, 15, 10, 27 
3-29, 19; 9, 27 
5141, $6.» 9 
L Lh L 9 

















[| SHORT-CUT METHODS 


H.C.F. and L.C.M. of Decimals 


Step 1 Маке the same number of decimal places 
in all the given numbers by suffixing 
zero(s) if necessary. 

Step 2 Find the H.C.F./L.C.M. of these numbers 
without decimal. 


Put the decimal point (in the H.C.F./L.C.M. of 
Step 2) leaving as many digits on its right as 
there are in each of the numbers. 

Illustration 10: Find the L.C.M. of 1.2, 0.24 and 6. 


Solution: The given numbers can be written as 
1.20, 0.24 and 6.00. 
Now, ignoring the decimal we find the L.C.M. of 
120, 24 and 600. 


Step 3 


2|120, 24, 600 
2| 60, 12, 300 
2| 30, 6, 150 
3|15 3 75 
S| 5, 1, 25 
[| 4.6 5 





L.C.M.22x2x2x3x5x1x520600 
Thus, the required L.C.M. = 6.00, i.e., 6. 
Illustration 11: Find the H.C.F. of 6.16 and 13. 


Solution: The given numbers can be written as 6.16 
and 13.00. 


Now, ignoring the decimals we find the H.C.F. of 
616 and 1300. 





L.CM.-2x2x3x5x1x1x1x9 
= 540. 


Before finding the L.C.M. or H.C.F., we must 
ensure that all quantities are expressed in the same 
unit. 


H.C.F. of 616 and 1300 is 4. 
Thus, the required H.C.F. = 0.04. 


L.C.M. and H.C.F. of Fractions 


LCM- L.C.M. of the numbers in numerators 





H.C.F. of the numbers in denominators 


H.C.F. of the numbers in numerators 





НОҒ = 
L.C.M. of the numbers in denominators 
: : 2 3 6 
Illustration 12: Find the L.C.M. of =, — and —. 
5 10 25 


Solution: L.C.M. of numerators 2, 3 and 6 is 6. 
H.C.F. of denominators 5, 10 and 25 is 5. 

L.C.M. of Numerators 

Н.С.Е. of Denominators 





Required L.C.M. = 


= 2 
Шийгайда 13: Find the HLCE of 2, 22 and 25 
ustration : In e SO.P. О 9' 21 an 63^ 


Solution: H.C.F. of numerators 4, 10 and 20 is 2. 
L.C.M. of denominators 9, 21 and 63 is 63. 
Н.С.Е. of Numerators _ 2 
L.C.M. of Denominators 63 


1. If the given set of numbers includes fractions as 
well as whole numbers, treat whole number too 
as fraction with 1 in its denominator. 

2. The H.C.F. of a number of fractions is always a 
fraction, but the L.C.M. may be a fraction or an 
integer. 


Product of two numbers 


= L.C.M. of the numbers x Н.С.Е. of the numbers 


Illustration 14: The Н.С.Е. and the L.C.M. of any two 
numbers are 63 and 1260, respectively. If one of the two 
numbers is 315, find the other number. 


Required H.C.F = 
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Solution: The required number 


 LCM.xH.CF. _1260х63_ 





252. 
First Number 315 
To find the greatest number that will exactly divide 
x, y and z. 


Required number = Н.С.Е. of x, у and z. 
Illustration 15: Find the greatest number that will 
exactly divide 200 and 320. 

Solution: The required greatest number 
= H.C.F. of 200 and 320 = 40. 


To find the greatest number that will divide x, y 


and z leaving remainders a, b and c, respectively. 
Required number = Н.С.Е. of (x — a), (y — b) and 
(z - с). 
Illustration 16: Find the greatest number that will 
divide 148, 246 and 623 leaving remainders 4, 6 and 
11, respectively. 


Solution: The required greatest number 


= Н.С.Е. of (148 — 4), (246 — 6) and (623 — 11), 
i.e., Н.С.Е. of 144, 240 and 612 = 12. 


To find the least number which is exactly divisible 
by x, y and z. 
Required number = L.C.M. of x, y and z. 


Illustration 17: What is the smallest number which is 
exactly divisible by 36, 45, 63 and 80? 
Solution: The required smallest number 

= L.C.M. of 36, 45, 63 and 80 


= 5040. 


To find the least number which when divided by 


x, y and z leaves the remainders a, b and c, 
respectively. It is always observed that (x — a) 
-(y-b)-(z-o)- k(say) 

2. Required number = (L.C.M. of x, y and 2) — k. 
Illustration 18: Find the least number which when 
divided by 36, 48 and 64 leaves the remainders 25, 37 
and 53, respectively. 

Solution: Since, (36 — 25) = (48 — 37) = (64 — 53) = 11, 
therefore, the required smallest number 

= (L.C.M. of 36, 48 and 64) – 11 

= 576 — 11 = 565. 


To find the least number which when divided by 


x, y and z leaves the same remainder r in each 
case. 
Required number = (L.C.M. of x, y and 2) 47. 








Illustration 19: Find the least number which when 
divided by 12, 16 and 18, will leave in each case a 
remainder 5. 
Solution: The required smallest number 
= (L.C.M. of 12, 16 and 18) + 5 
= 144 +5 = 149. 
To find the greatest number that will divide x, у 
and z leaving the same remainder in each case. 
(a) When the value of remainder r is given: 
Required number = Н.С.Е. of (x — и), (y - r) 
and (2- к). 
(b) When the value of remainder is not given: 


Required number = Н.С.Е. of |œ — у) |, |(v — 2)| 
and |(z — x)| 


Illustration 20: Find the greatest number which will 
divide 772 and 2778 so as to leave the remainder 5 in 
each case. 


Solution: The required greatest number 
= H.C.F. of (772 — 5) and (2778 — 5) 
= Н.С.Е. of 767 and 2773 
= 59. 


Illustration 21: Find the greatest number which on 
dividing 152, 277 and 427 leaves equal remainder. 


Solution: The required greatest number 
= Н.С.Е. of |œ — y)|, |0:- 2) and |(z — x)| 
= Н.С.Е. of |(152 — 277), (277 — 427) and 


(427 — 152)| 
= H.C.F. of 125, 150 and 275 
= 5. 


To find the n-digit greatest number which, when 
divided by x, y and z, 
(a) leaves no remainder (i.e., exactly divisible) 


Step 1 L.C.M. of x, y апа 2 = L 





L)n-digit greatest number ( 
Step 2 





Remainder = R 
Step 3 Required number 
= n-digit greatest number — R 
(b) leaves remainder K in each case 
Required number 
= (n-digit greatest number — R) + K. 


Illustration 22: Find the greatest number of 4-digit 
number which, when divided by 12, 18, 21 and 28 leaves 
3 as a remainder in each case. 


H.C.F. and L.C.M. of Numbers E 


Solution: L.C.M. of 12, 18, 21 and 28 = 252. 


2529999 (39 
9828 
171 


^. The required number = (9999 — 171) + 3 = 9931. 


Illustration 23: Find the greatest number of four digits 
which, when divided by 12, 15, 20 and 35 leaves no 
remainder. 


Solution: L.C.M. of 12, 15, 20 and 35 = 420. 


420) 9999( 23 
9660 
339 


The required number = 9999 — 339 
= 9663. 


To find the n-digit smallest number which when 


divided by x, y and z 
(a) leaves no remainder (i.e., exactly divisible) 


Step 1 L.C.M. of x, y andz = L 


L \n-digit smallest number ( 


Remainder = R 





Step 2 


Step 3 Required number 


= n-digit smallest number + (L — В). 


(b) leaves remainder K in each case. 
Required number 
= n-digit smallest number + (L — R) + К. 


Illustration 24: Find the least number of four digits 
which is divisible by 4, 6, 8 and 10. 
Solution: L.C.M. of 4, 6, 8 and 10 = 120. 


120)1000(8 
960 
40 
The required number = 1000 + (120 — 40) 
= 1080. 


Illustration 25: Find the smallest 4-digit number, 
such that when divided by 12, 18, 21 and 28, it leaves 
remainder 3 in each case. 


Solution: L.C.M. of 12, 18, 21 and 28 = 252. 


252)1000 ( 3 
756 


244 


The required number 
1000 + (252 — 244) + 3 
1011. 


Ш ЕХЕВС15Е-1 || 


1. What is the H.C.F. of 27, 18 and 36? 


(a) 7 (b) 11 
(c) 9 (d) None of these 
2. Determine the L.C.M of 2. ее И 
5 10 25 
6 11 
a b тоо 
(а); 6) 
(с) 2 (d) None of these 
3. What is the L.C.M. of 25, 30, 35 and 40? 
(a) 3800 
(b) 4200 
(c) 4400 


(d) None of these 


4. What is the greatest number which divides 852, 1065 
and 1491 exactly? 


(a) 193 (b) 183 
(с) 223 (d) 213 
5. What is the H.C.F gc aue. 
: at is the Н.С.Е. of о 30 
4 6 
22 b > 
(а) тво 9; 
2 
(с) 6 (4) None of these 


6. Find the least number which when divided by 16, 
18, 20 and 25 leaves 4 as remainder in each case 
but when divided by 7 leaves no remainder. 

(a) 8004 (b) 13004 
(c) 18004 (d) 18014 

7. Area of three fields is 165 m?, 195 m? and 85 m?, 
respectively. In each of the fields a flower bed of 
equal length has to be made. If flower bed in each 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


of the fields is 3 m wide then what is the maximum 
length of the flower bed in each of the fields? 

(a) 7m (b) 9 m 

(c) 5 m (d) None of these 


. Find the greatest number which will divide 2112 and 


2792 leaving the remainder 4 in each case. 


(a) 78 (b) 68 
(c) 65 (d) 63 


. The Н.С.Е. of two numbers is 12 and their difference 


is 12. The numbers are: 

(a) 66, 78 (b) 70, 82 

(c) 94, 106 (d) 84, 96 

A merchant has 435 litres, 493 litres and 551 litres of 
three different kinds of milk. Find the least number 
of casks of equal size required to store all the milk 
without mixing. 

(a) 51 (b) 61 

(c) 47 (d) 45 

Find the greatest number which will divide 25, 73 
and 97 so as to leave the same remainder in each 
case. 

(a) 12 (b) 18 

(c) 24 (d) 32 

The sum of two numbers is 216 and their H.C.F. is 
27. The numbers are: 
(a) 54, 162 

(c) 27, 189 

How often will five bells toll together in one hour 
if they start together and toll at intervals of 5, 6, 8, 
12, 20 seconds, respectively? 

(a) 29 (b) 30 

(c) 31 (d) 120 

Find the greatest number that will divide 964, 
1238 and 1400 leaving remainders 41, 31 and 51, 
respectively. 

(a) 71 (b) 81 

(c) 61 (d) 73 

Find the side of the largest square slabs which can 
be paved on the floor of a room 5 m 44 cm long 
and 3 m 74 cm broad. 

(a) 56 (b) 42 

(c) 38 (d) 34 

The traffic lights at three different road crossings 
change after every 48 seconds, 72 seconds and 


(b) 108, 118 
(d) None of these 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


108 seconds, respectively. If they all change 
simultaneously at 8:20:00 hours; then they will again 
change simultaneously at: 

(a) 8:27:12 hours (b) 8:27:24 hours 

(c) 8:27:36 hours (d) 8:27:48 hours 

The product of two numbers is 6760 and their Н.С.Е. 
is 13. How many such pairs can be formed? 

(a) 2 (b) 3 

(c) 4 (d) only one 

Find the greatest number of four digits which when 


divided by 10, 15, 21 and 28 leaves 4, 9, 15 and 22 
as remainders, respectively. 


(a) 9654 (b) 9666 
(c) 9664 (d) 9864 
The number of prime factors in the expression 


(6)! x (7) x (11) is: 


(a) 54 (b) 64 
(c) 71 (d) 81 
Find the greatest number which will divide 3962, 


4085 and 4167 leaving the same remainder in each 
case. 


(a) 37 (b) 39 
(c) 41 (d) 43 
A wholesale tea dealer has 408 kilograms, 468 


kilograms and 516 kilograms of three different 
qualities of tea. He wants it all to be packed into 
boxes of equal size without mixing. Find the capacity 
of the largest possible box. 


(a) 50 (b) 36 
(c) 24 (d) 12 
A room is 4 m 37 cm long and 3 m 23 cm broad. 


It is required to pave the floor with minimum square 
slabs. Find the number of slabs required for this 
purpose. 


(a) 485 (b) 431 

(c) 391 (d) 381 

The least perfect square number which is divisible 
by 3, 4, 5, 6 and 8: 

(a) 900 (b) 1200 

(c) 2500 (d) 3600 

Find the least number of five digits which when 


divided by 12, 16, 21, 36 and 40 leaves remainder 
8 in each case. 


(a) 10088 (b) 10072 
(c) 10080 (d) None of these 
Three pieces of timber 42 m, 49 m and 63 m long 


have to be divided into planks of the same length. 
What is the greatest possible length of each plank? 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


(a) 7m (b) 14 m 
(c) 42 m (d) 63 m 
Three men start together to travel the same way around 
a circular track of 11 kilometres in circumference. 


Their speeds are 4, 55 and 8 Km/h, respectively. 


When will they meet at the starting point? 


(a) 11 hours (b) 12 hours 
(c) 23 hours (d) 22 hours 


Five bells begin to toll together and toll at intervals 
of 36, 45, 72, 81 and 108 seconds. After what interval 
of time will they keep on tolling together? 

(a) 3240 seconds (b) 3080 seconds 

(c) 3140 seconds (d) 3200 seconds 


Three different containers contain different quantities 
of mixture of milk and water, whose measurements 
are 403 Kg, 434 Kg and 465 Kg. What biggest 
measure must be there to measure all the different 
quantities exactly? 

(a) 1 Kg (b) 7 Kg 

(c) 31 Kg (d) 41 Kg 

The L.C.M. and G.C.D. of two numbers are 1530 
and 51, respectively. Find how many such pairs are 
possible? 

(a) 2 (b) 3 

(c) 4 (d) Only one 

Find the least number of five digits which when 
divided by 63, 56 and 42 leaves remainder 1 in each 
case. 


(a) 10082 (b) 10081 

(c) 10001 (d) 10071 

The H.C.F. and L.C.M. of two numbers are 44 and 
264, respectively. If the first number is divided by 
2, the quotient is 44. The other number is: 

(a) 33 (b) 66 

(c) 132 (d) 264 

The largest natural number which exactly divides the 
product of any four consecutive natural numbers, is: 
(a) 6 (b) 12 

(c) 24 (d) 120 

Find the least number of six digits which is exactly 
divisible by 15, 21 and 28: 

(a) 100480 (b) 100270 

(c) 100380 (d) 100340 

Find the greatest number of five digits which when 


divided by 12, 15, 21, 25 and 28 leaves 5, 8, 14, 
18 and 21 as remainders, respectively. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


(а) 98696 (b) 98700 

(c) 97693 (d) 98693 

What is the smallest number which when increased 
by 3 is divisible by 16, 24, 30 and 32? 

(a) 480 (b) 475 

(c) 472 (d) 477 


The least number of square tiles required to cover 
the ceiling of a room 15 m 17 cm long and 9 m 2 
cm broad, 15: 


(a) 656 (b) 738 
(c) 814 (d) 902 


Find the least number which when divided by 2, 3, 
4, 5 and 6 leaves 1, 2, 3, 4 and 5 as remainders, 
respectively, but when divided by 7 leaves no 
remainder. 


(a) 210 (b) 119 
(c) 126 (d) 154 
Find the greatest number of five digits which when 


divided by 4, 6, 10 and 15 leaves the same remainder 
3 in each case. 


(a) 99993 (b) 99063 
(c) 90093 (d) 99963 
Find the least number which is a multiple of 31 and 


when divided by 15, 24 and 32 leaves the remainders 
2, 11 and 19, respectively. 


(a) 2418 (b) 2387 
(c) 2356 (d) 2325 
Find the two largest numbers of four digits having 


531 as their H.C.F. 


(a) 9231, 9762 
(b) 9027, 9558 
(c) 9037, 9568 
(d) 9127, 9658 
Find the greatest number of five digits which becomes 


exactly divisible by 10, 12, 15 and 18 when 3769 is 
added to it. 


(a) 99811 (b) 99911 

(c) 98911 (d) 99011 

Find the least number which when decreased by 11 
is divisible by 14, 15, 21, 32 and 60. 

(a) 4371 (b) 3271 

(c) 3371 (d) 3360 

Find the least number of five digits which when 


divided by 8, 12, 16 and 20 leaves remainders 1, 5, 
9 and 13, respectively. 
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44. 


45. 


46. 


47. 


(a) 10003 (b) 10093 

(c) 10073 (d) 10013 

The H.C.F. of two numbers is 11 and their L.C.M. 
is 693. If one of the numbers is 77, find the other. 
(a) 909 (b) 119 

(c) 66 (d) 99 

Find the greatest number of four digits which is 
exactly divisible by 24, 28, 30 and 35. 

(a) 9225 (b) 9240 

(c) 9250 (d) 9260 

Find the greatest number of four digits which must 


be added to 5231 so that the final number becomes 
exactly divisible by 12, 15, 27, 32 and 40. 


48. 


49. 


45, there are 3 stones left in each case. How many 
stones at least can there be in the heap? 


(a) 7203 (b) 2403 
(c) 3603 (d) 4803 


Find the greatest number of five digits which when 
divided by 8, 9 and 10 leaves 3 as remainder in each 
case. 


(a) 99996 
(b) 99723 
(c) 99983 
(d) None of these 


What is the least number of cut pieces of equal 
length that can be cut out of two lengths 10 m 857 


(a) 7929 (b) 7829 mm and 15 m 87 mm? 
(c) 9729 (d) 7729 (a) 174 (b) 172 
A heap of stones can be made up into groups of (c) 164 (d) 184 
21. When made up into groups of 16, 20, 25 and 

EXERCISE-2 


(BASED ON MEMORY) 


. M is the largest 4 digit number, which when divided 


by 4, 5, 6 and 7 leaves remainder as 2, 3, 4 and 5 
respectively. When M is divided by 9? 


(a) 2 (b) 1 
(c) 3 (d) 6 
[SSC CGL Tier-II CBE, 2018] 


. Three electronics devices make a beep after every 48 


seconds, 72 seconds and 108 seconds respectively. 
They beeped together at 10 a.m. The time when 
they will next make a beep together at the earliest 
is 

(a) 10:07: 
(b) 10:07: 
(c) 10 : 07 : 
(d) 10 : 07 : 


12 hours 
24 hours 
36 hours 
48 hours 


[SSC CGL Tier-II (CBE), 2017] 


. Two pipes of length 1.5 m and 1.2 m are to be cut 


into equal pieces without leaving any extra length 
of pipes. The greatest length of the pipe pieces of 
same size which can be cut from these two lengths 
will be 


(a) 0.13 metre 
(c) 0.3 metre 


(b) 0.4 metre 
(d) 0.41 metre 
[SSC CGL Tier-II (CBE), 2017] 


. What least value which should be added to 1812 to 


make it divisible by 7, 11 and 14? 
(a) 12 (b) 36 
(c) 72 (d) 154 
[SSC CHSL Tier-I CBE, 2017] 


. How many numbers are there from 300 to 700 which 


are divisible by 2, 3 and 7? 
(a) 7 (b) 8 
(c) 9 (d) 10 
[SSC CGL Tier-I CBE, 2017] 


. The LCM of two prime numbers x and y. (x > y) is 


161. The value of (3y — x) 
(a) 2 (b) -1 
(c) 1 (d) 2 
[SSC CGL Tier-I (CBE), 2016] 


. The product of two 2 digit numbers is 2160 and 


their H.C.F. is 12. The numbers are 
(a) (12, 60) (b) (72, 30) 
(c) (36, 60) (d) (60, 72) 
[SSC CGL Tier-I (CBE), 2016] 


. Find the greatest number that will divide 390, 495 


and 300 without leaving a remainder. 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


(a) 5 
(c) 25 


(b) 15 
(d) 35 
[SSC CGL Tier-I (CBE), 2016] 


. In a school 391 boys and 323 girls have been divided 


into the largest possible equal classes, so that each 
class of boys numbers the same as each class of 
girls. What is the number of classes? 


(a) 23 (b) 19 
(c) 44 (d) 17 
[SSC CGL Tier-I (CBE), 2016] 
The HCF of x? — 1 and xf + 2x° — 2x — 1 is: 
(а) x? +1 (b) x +1 
(с) 33-1 (d)x-1 
[SSC, 2015] 


Three number s are in the ratio 1 : 2 : 3 and their 
HCF is 12. The numbers are 


(a) 12, 24, 36 (b) 5, 10, 15 
(c) 4, 8, 12 (d) 10, 20, 30 

[SSC, 2014] 
Find the least number which when divided separately 
by 15, 20, 36 and 48 leaves 3 as remainder in each 
case. 
(a) 183 
(c) 483 


(b) 243 
(d) 723 

[SSC, 2014] 
If the L.C.M. and H.C.F. of two expressions are 
(х? + 6x - 8)(x +1) and (x+1), respectively and one 


of the expressions is x^ +3x+2, find the other. 


(а) х+5х+4 (b) x! -5x«4 


(c) x! - Ax 45 (d) х’-4х+5 


[SSC, 2014] 
What is the smallest number by which 625 must be 
divided so that the quotient is a perfect cube? 
(a) 125 (b) 5 
(c) 2 (d) 3 

[SSC, 2014] 
Find the greatest number which exactly divides 200 
and 320. 
(a) 10 
(c) 16 


(b) 20 
(d) 40 
[SSC, 2014] 


The greatest 4-digit number exactly divisible by 10, 
15 and 20 is: 


17. 


18. 


19. 


20. 


21. 


22. 


(a) 9990 (b) 9960 
(c) 9980 (d) 9995 

[SSC, 2013] 
If the students of 9th class are arranged in rows of 6, 


8, 12 or 16, no student is left behind. The possible 
number of students in the class is: 


(a) 60 (b) 72 
(c) 80 (d) 96 

[SSC, 2013] 
If A and B are the H.C.F. and L.C.M., respectively 


of two algebraic expressions x and y, and A + B 
= x + y, then the value of А? + B? is: 


(a) х? — y? 
(b) х? 
(с) y? 
(d) х? + y? 


[SSC Assistant Grade III, 2013] 


The greatest number that divides 411, 684, 821 and 
leaves 3, 4 and 5 as remainders, respectively is: 


(a) 254 (b) 146 
(c) 136 (d) 204 
[SSC Assistant Grade III, 2013] 
L.C.M. and H.C.F. of two numbers x and y are 3 
and 105, respectively. If x + y = 36, the value of 
114 
—+— is: 
x y 
(a) 1 (b) + 
6 
12 4 
c) — d) — 
©) 315 e 35 


[UPPCS, 2012] 





Given: 3/4, 4/3, /25 and 2/989, the greatest and least 
of them are respectively: 
(а) 13/289 and 3/4 
(b) /3 and 3/4 
(c) 4/25 and V3 
(d) 5/4 and 5/25 
[SSC Assistant Grade III, 2012] 


In four consecutive prime numbers that are in 
ascending order, the product of the first three is 385 
and that of the last three is 1001. The largest given 
prime number is: 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


(a) 11 
(c) 17 
[SSC, 2012] 


H.C.F.of | and is: 
3 5 7 
48 2 
(a) 105 (b) 105 
1 24 
c) — d) — 
© 105 (9 105 


[SSC, 2012] 


There are five bells which start ringing together at 
intervals of 3, 6, 9, 12 and 15 seconds respectively. 
In 36 minutes, how many times will the bells ring 
simultaneously? 


(a) 13 
(c) 6 


(b) 12 
(d) 5 
[SSC, 2012] 


Philip, Tom and Brad start jogging around a circular 
field and complete a single round in 18 seconds, 22 
seconds and 30 seconds, respectively. In how much 
time, will they meet again at the starting point? 

(a) 3 minutes 15 seconds 

(b) 21 minutes 

(c) 16 minutes 30 seconds 

(d) 12 minutes 


[Indian Bank PO, 2011] 


H.C.F. and L.C.M. of two numbers are 12 and 924, 
respectively. Then the number of such pairs is: 
(a) 0 (b) 1 
(c) 2 (d) 3 

[SSC (GL), 2011] 
What is the least number which, when divided by 5, 
6, 7, 8 gives the remainder 3 but is divisible by 9? 
(a) 1463 (b) 1573 
(c) 1683 (d) 1793 

[SSC (GL), 2011] 
L.C.M. of two numbers is 120 and their H.C.F. is 
10. Which of the following can be the sum of those 
two numbers? 
(a) 140 
(c) 60 


(b) 80 
(d) 70 

[SSC (GL), 2011] 
The traffic lights at three different road crossings 


change after 24 seconds, 36 seconds and 54 seconds, 
respectively. If they, all change simultaneously at 


30. 


31. 


32. 


33. 


34. 


35. 


10:15:00 am, then at what time will they again 
change simultaneously? 


(a) 10:16:54 am (b) 10:18:36 am 
(c) 10:17:02 am (d) 10:22:12 am 


[SSC (GL), 2011] 


Amit, Sucheta and Neeti start running around a 
circular track and complete one round in 18 seconds, 
24 seconds and 32 seconds, respectively. In how 
many seconds will the three meet again at the starting 
point if they all have started running at the same 
time? 


(a) 196 (b) 288 

(c) 324 (d) Cannot be determined 
[Bank of India PO, 2010] 

Seema, Meena and Reena start jogging around a 


circular stadium and complete one round in 54 
seconds, 42 seconds and 63 seconds, respectively. 
Approximately after how many minutes they will 
meet again at the starting point? 


(a) 8 (b) 10 
(c) 3 (d) 6 

[Syndicate Bank PO, 2010] 
The greatest number, which when subtracted from 


5834, gives a number exactly divisible by each of 
20, 28, 32 and 35, is: 


(a) 1120 
(c) 5200 


(b) 4714 
(d) 5600 

[SSC (GL), 2010] 
H.C.F. and L.C.M. of two numbers are 8 and 48, 


respectively. If one of the numbers is 24, then the 
other number is: 


(a) 48 (b) 36 
(c) 24 (d) 16 

[SSC (GL), 2010] 
Two numbers are in the ratio 3:4. Their L.C.M. is 
84. The greater number is: 
(a) 21 (b) 24 
(c) 28 (d) 84 

[SSC (GL), 2010] 
Two numbers are in the ratio 5:6. If their H.C.F. is 
4, then their L.C.M. will be: 
(a) 90 (b) 96 
(c) 120 (d) 150 


[SSC, 2010] 
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36. A number, when divided successively by 4, 5 and 6, 37. The greatest number that divides 43, 91 and 183 so 


leaves remainders 2, 3 and 4 respectively. The least as to leave the same remainder in each case, is: 
such number is: (a) 9 (b) 8 

(a) 50 (b) 53 (c) 4 (d) 3 

(c) 58 (d) 214 [SSC, 2010] 


[SSC, 2010] 
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Е EXPLANATORY ANSWERS м 
EXERCISE-1 
1. (c) Н.С.Е. of 27, 18 and 36 and, Н.С.Е. of 5, 10 and 25 = 5 
18) 27 \1 -. Required L.C.M. = > 
18 5 
9) 18 (2 3. (b) 2 | 25, 30, 35, 40 
18 5125, 15, 35, 20 
Z “Ts, 3, 7, 4 
Н.С.Е. of 27 and 18 is 9 . Required L.C.M. 22x 5x 5x3x7x4 
Now, H.C.F. of 9 and 36 = 4200. 
9) 36 (4 4. (d) H.C.F. of 852 and 1065 is 213. 
36 H.C.F. of 213 and 1491 is 213. 
x 41 2 
. 5. (c) Н.С.Е. of 2w and = 
H.C.F. of 9 and 36 is 9 9 21 63 
Therefore, the required H.C.F of 27, 18 and 36 is 9. H.C.F. of 4, 10 and 20 
2. (a) L.CM. of 2.5 adc: ~ L.C.M. of 9, 21 and 63 
d M - Н.С.Е of 4, 10 and 20 = 2 
L.C.M. of 2, 3 and 6 and L.C.M. of 9, 21 and 63 = 63 





~ Н.С.Е. of 5, 10 and 25 | 2 
2. Required Н.С.Е. = =: 
- L.C.M. of 2, 3 and 6 =6 63 
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6. 


10. 


11. 


12. 


13. 


14. 


(c) L.C.M. of 16, 18, 20 and 25 is 3600. 
Required number = 3600 x K + 4 
-(7х514-2)К-4 
= (7 х 514) К+2К +4 
Now (2K + 4) is divisible by 7 for = 5. 
Required number = 5 x 3600 + 4 
= 18004. 


(с) Н.С.Е. of 165, 195 and 85 will be maximum area of 
each of the flower beds. 


H.C.F. of 165 and 195: 


165) 195 \1 
165 
30 ) 165 (2 
150 








Н.С.Е. of 165 and 195 is 15. 
Also, now, Н.С.Е. of 15 and 85 is 5. 


(b) Subtract 4 from each of the numbers 2112 and 2792 
and then take the H.C.F, i.e., H.C.F of 2108 and 2788. 


(d) The difference of requisite numbers must be 12 and 
each one must be divisible by 12. So, the numbers are 
84, 96. 


(a) Since minimum number of casks are required, the 
size of the cask is greatest. Also the cask in three cases 
are of equal size. The size of the cask is the H.C.F. of 
435, 493 and 551 which is 29. 


Now, the number of casks required for storing the milk 
= (493 + 435 + 551) + 29 = 51. 
(c) 73 — 25 = 48 
97 — 73 = 24 
97-25-72 
Н.С.Е. of 48, 24 and 72 is 24. 
(с) Let the numbers be 27a апа 27b 


Then, 27a+27b=216 or, 27(a + Б) = 216 
о, а-0- a = 
27 


Values of co-primes (with sum 8) are (1, 7) and (3, 5) 
So, the numbers are (27 x 1, 27 x 7), 
i.e., (27, 189). 
(c) The time after which the bells will ring together 
is the L.C.M. of 5, 6, 8, 12 and 20 seconds, i.e., 120 
seconds. The number of times they will toll together in 
one hour 
= (3600 + 120) + 1 
= 30+1=31. 
(a) 964 — 41 = 923 
1238 — 31 = 1207 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


1400 — 51 = 1349 
H.C.F. of 923 and 1207 is 71. 
H.C.F. of 71 and 1349 is 71. 


(d) The side of the square slab is the H.C.F. of 544 and 
374 cm, i.e., 34. 


(a) Interval of change = (L.C.M. of 48, 72, 108) seconds 
= 432 
So, the lights will change after every 432 seconds, 
i.e., 7 minutes and 12 seconds. 


So, the next simultaneous change will take place at 
8:27:12 hours. 


(a) Let the numbers be 13x and 13y. 


13x x 13y = 6760 
x x y = 6760 + (13 x 13) = 40 
Possible values of (x, у) are 
(1, 40); (2, 20); (4, 10); (5, 8) 
Only two acceptable values are (1, 40) and (5, 8). 
(a) First, find the greatest number of four digits that is 


divisible by the L.C.M. of 10, 15, 21 and 28 and then 
subtract 6 from it to get the required number. 


(b) Since 2, 3, 7, 11 are prime numbers and the given 
expression is 210 x 310 х 7!7 x 1127, the number of 
prime factors in the given expression is (10 + 10 + 17 
+ 27) = 64. 
(c) 4085 — 3962 = 123 

4167 — 4085 = 82 

4167 — 3962 = 205 

Н.С.Е. of 123, 82 and 205 is 41. 
(d) The capacity of the box is Н.С.Е. of 408, 468 and 516, 
165 12. 
(c) Length = 437 cm 

Breadth = 323 cm. 


The side of the square slab is the H.C.F. of 437 and 323, 
i.e., 19 cm. 


Area of square slab = 19 cm x 19 cm = 361 cm? 


Area of the room 





The number of slabs — 


Area of the slab 
437 x 323 cm? 
= 361cm? 
= 391. 
(4) 213, 4, 5, 6, 8 
2 13, 2, 3, 3, А 
313, 1, 5, 3 2 
L1 5,1, 2 





L.C.M. of 3, 4, 5, 6, 8 = 120 
Required number 22x 2x 2x 2x 3x 3x 5x5 
= 3600. 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


(a) Required number = the least number of 5 digits 
divisible by the L.C.M. of 12, 16, 21, 36, 40 + the 
remainder 8. 


(a) Greatest possible length of each plank 
= (Н.С.Е. of 42, 49, 63) m = 7 m. 
(d) Time for one revolution by each of three men 


кү ің 


The time when they will meet at the starting point 
= L.C.M. of TI which is =, i.e., 22 hours. 


(a) The interval of time is L.C.M. of the numbers 36, 
45, 72, 81 and 108. 


2|36, 45, 72, 81, 108 




















2118, 45, 36, 81, 54 

2| 9, 45, 18, 81, 27 

3| 9, 45, 9, 81, 27 

3| 3, 15) 3 27, 9 

3) L $3 Lh 9 
Lh.» | 


? 3 





L.C.M. (36, 45, 72, 108) = 3240. 


(c) Biggest measure = H.C.F. of (403, 434, 465) 
= 31 Kg. 
(c) Let the numbers be 51x and 51y where x and y are 
co-prime. 
Now, 51х х 51у = 51 х 1530 
хху-30 
Possible pairs аге (1, 30); (2, 15); (3, 10) and (5, 6). 
(b) L.C.M. of 63, 56 апа 42 is 504. 
Least number of 5 digits divisible by 504: 


504 10000 ( 19 


—504 
4960 
4536 
424 








= 10000 + (504 — 424) = 10080 
Required number = 10080 + 1 = 10081. 
(c) First number = 2 x 44 = 88 


44 x 264 


Second number = = 132. 


(c) 1х2х3х4-24 


Required number = 24. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


(с) L.C.M. of 15, 21 апа 28 is 420. 
Least number of 6 digits = 100000 


420 100000 (238 


-840 
1600 
-1260 
3400 
-3360 
40 








Remainder = 40. 
Least number = 100000 + (420 — 40) 
= 100380. 
(d) Find the greatest number of five digits which is 


divisible by the L.C.M. of 12, 15, 21, 25 and 28 and 
then subtract 7 from it to get the required number. 
Required number = 98700 — 7 = 98693. 
(d) Required number 

= (L.C.M. of 16, 24, 30 and 32) - 3 

= 480 — 3 = 477. 
(c) Side of each tile = (H.C.F. of 1517 and 902) cm 
= 41 ст 


1517 x 902 


Number of tiles — ETT = 814. 


(b) L.C.M. of 2, 3, 4, 5, 6 is 60. 
One of the numbers satisfying the first condition is 60 — 1 
= 59 
60 + 59 = 119, etc. 
But 119 is also divisible by 7. 
(d) L.C.M. of 4, 6, 10, 15 = 60 
Greatest number of five digits which is divisible by 60 — 
99960. 

Required number = 99960 + 3 = 99963. 
(b) L.C.M. of 15, 24, 32 is 480 
Required number = 480K — 13 

= 15 x 31K + (15K - 13) 

(15K — 13) is divisible by 31 for = 5 

Least number = 480 x 5 — 13 = 2387. 
(b) The greatest number of four digits divisible by 531 is 


9558, so the other number is 9558 — 531 = 9027. Thus, 
the numbers are 9558 and 9027. 


(b) L.C.M. of 10, 12, 15 and 18 = 540. Dividing (99999 
+ 3769) by 540, the remainder is 88. 


Required number = 99999 — 88 = 99911. 
(c) Required number 
= (L.C.M. of 14, 15, 21, 32, 60) + 11 
= 3360 + 11 = 3371. 


(c) Least number of five digits divisible by L.C.M. of 
8, 12, 16, 20 is 10080. 


Required number = 10080 — 7 = 10073. 
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L.C.M. x H.C.F. 
Given number 
Е 693x11 - 99. 
TI 
45. (b) L.C.M. of 24, 28, 30 and 35 


2|24, 28, 30, 35 





44. (d) Required number = 




















2|12, 14, 15, 35 
3| 6 7, 15, 35 
5| 2, 7, 5, 35 
7| 2. X. L Л 

9.1 1, 1 


? 





=2х2х2х3х 5 х 7 = 840 
Greatest number of four digits 


= 9999. 
Quotient when 9999 is divided by 840 is 11 and remainder 
is 759. 
Greatest number of four digits in this case = 9999 
— 759 = 9240. 


46. (d) L.C.M. of 12, 15, 27, 32, 40 = 4320. Let us add 5231 
to the greatest number of four digits and then divide by 
4320 to find the remainder. 

432015230 (3 
12960 
2270 


EXERCISE-2 
(BASED ON MEMORY) 


1. (a) LCM (4, 5, 6, 7) = 24 x 35 = 840 
Number 840 — 2 = 838 (No is multiple of 838). 
Largest 4 digit number R(9999 + 838) = 781 
2 M = 9218 
"C 

9 

2. (a) LCM (48, 72, 108) = 432. 
432 
60 
-. The next beep together at 10 : 07 : 12 hours 

3. (с) HCF (1.5, 1.2) = 0.3 m 

4. (b) LCM(7, 11, 14) = 154 
Remainder (1812 + 154) = 118 
-. The least number to be added = 154 — 118 = 36 

5. (c) LCM (2, 3, 7) = 42 
There are 7 number less than 300 which are divisible 
by 42. There are 16 number less than 700 which are 
divisible by 42. 
2. Between 300 and 700 there are 9 numbers. 


— 7 min: 12 sec 


47. 


48. 


49. 


10. 


Required greatest number of four digits 
= 9999 — 2270 
= 7729. 
(a) L.C.M. of 16, 20, 25, 45 = 3600 
Ist number = 3600 x 1 + 3 
— 3603 which is not divisible by 21. 
2nd number = 3600 x 2 + 3 
= 7203 which is divisible by 21. 
(b) L.C.M. of 8, 9, 10 = 360 
360) 99999 (277 
720 
2799 
2520 
2799 


2520 
279 








Greatest number of five digits which is divisible by 360 
= 99999 — 279 = 99720 


Required number = 99729 + 3 = 99723. 


(d) Н.С.Е. of 10857 and 15087 is 141. 
The least number of cut pieces 

= (10857 + 15087) + 141 

= 184. 





(a) (x, y) LCM = 161 =7 x 23 


= 23,7 
x= 23, ys 7 

(Зу — x) = 3(7) - 23 
= -2 


(с) 12x x 12y = 2160 

xy =15 

From option (c) we have (36, 60) = 12(3, 5) which 
satisfies 

(b) HCF (390, 495, 300) 

5(78, 99, 60) 

5 x 3 (26, 33, 20) 

-. The greatest no that divides all the three is 15. 


(d) The largest possible number of persons in a class is 
given by the Н.С.Е. of 391 and 323 i.e., 17 


(c) Factors of x®—1 are (x-1),(x+1), and ax® + bx? + 


схі + de + ех? + fr + 
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11. 


12. 


13. 


14. 


Factors of x*42x!-2x-2] аге (x-1),(x+1) and 
px yxr 
So common factors are (x - 1) (x + 1) and also 


(x+1)(x-1) =x? -1 
HCF = x? -1 


(a) Three numbers are in the ratio of 1 : 2 : HCF is 12. 
-. The numbers are 1x12, 2x12, 3x12 
12, 24, 36. 


(d) Required number = (L.C.M. of 15, 20, 36 and 
48) +3 


15, 20, 36, 48 
15, 10, 18, 24 
15, 5; 9,12 
5, 3, 3, 4 
1, 1, 3, 4 


zi Md Ba ы 





L.C.M.=2x2x3x5x3x4=720 
Required number = 720 + 3 = 723 


(а) x? + 6x +8 = х2 + 4х + 2х + 8 
= x(x + 4) + 2(x + 4) 
= (х + 2)(х + 4) 
х2 + 3х +2 =x + 25 +х+2 
= x(x + 2) + I(x + 2) 
= (x + 2)(х + 1) 
First expression x Second expression = Н.С.Е. x L.C.M. 
=> (х2 + 3x + 2) x Second expression = (x? + 6x + 8) 
(x+1)x@+4+1) 


=> (х + 2)(х + 1) x Second expression = (x + 2)(x + 4) 
(x + 1x + 1) 


(x + 2)(х + 4)(х + D(x +1) 
(х + 2)(х +1) 


=(х+4)(х+1) = х? +4х+х+4= x! 45x44 





= Second expression = 








(а) 5 | 625 
125 
25 


5 


Baka 





625=5x5x5x5=5 x5 


For the smallest cube number, 625 should be divided 5, 
625 + 5 = 125 = 5° 


15. 


16. 


17. 


18. 


19. 


(а) Required number = Н.С.Е. of 200 and 320 = 40 
200)320(1 
200 
120)20001 
120 


802001 
80 


40)80(2 
80 
x 
(b) L.C.M. of 10, 15 and 20 = 60 
Greatest 4-digit number = 9999 
60)9999(166 
60 
399 
360 
399 
360 
39 
Required number = 9999 — 39 = 9960 


(d) Required number of students = L.C.M. of 6, 8, 12 
and 16 = 48 


216, 8, 12, 16 
2(3, 4, 6, 8 
213 2, Д 
413; L 3, 2 
11, 1, 3, 2 





=2х2х2х 2х3 = 48 
Required answer = multiple of 48 = 96 
(d) If x = 2, y = 4 then A = 2, В = 4 
x+y=A+B 
АЗ + В = х? + у) 
(c) Required number = Н.С.Е. of 411 — 3 = 408; 684 – 4 
= 680 and 821 — 5 = 816 
Н.С.Е. of 408 and 816 = 408 
H.C.F. of 408 and 680 = 136 
408)680(1 
408 
272) 4081 
272 
1362720 
272 


x 


Required number = 136 
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20. (4) Multiple of two numbers 
= Multiple of L.C.M. and H.C.F. of that numbers 





xy =3 x 105 
ЦУС ЛЭН аг эн 36 
x у xy 3x105 
12 4 
105 55 


21. (b) L.C.M. of indices of surds = 12 
л 48 = 48 = 256 
48-85 - 28 
(25 = 625 
12 28 
The largest number =./3 and the smallest number 
= 4/4 
22. (b) Let the four consecutive prime numbers be а, b, с 
and d: where a < b < c < d. 
abc = 385 and bcd = 1001 
H.C.F. = be 
385)1001(2 
770 
23193850 
231 
1542310 
154 
77)154(2 
154 


х 


B 


bc = TI 
bcd = 1001 
_ ded 10001 |; 
be 77 
23. (b) H.C.F. of Саш and 5 
3 5 7 


_ H.C.F.of 2,4 and6 _ 2 
L.C.M. of 3,5 and 7 105 





24. (a) L.C.M. of 3, 6, 9, 12 and 15 = 180 seconds 
Required answer 

36x60 | 

180 — 


25. (c) The L.C.M. of 18, 22, 30 is 990. 


So, they will meet each other after 990, i.e., 16 minutes 
and 30 seconds. 








121241213 





26. (c) Let the numbers be 12x and 12y respectively, where 
x and y are prime to each other. 


Therefore, L.C.M = 12xy 


50, 12ху = 924 
924 

> xy = — = 77 
4 12 


Hence, possible pairs are (1, 77) and (7, 11) 


27. (c) L.C.M. of 5, 6, 7, 8 = 35 x 24 = 840 
Therefore, the required number = 840x + 3, 
which is exactly divisible by 9. 

For x = 2, it is divisible by 9. 
Hence, 
Required number = 840x + 3 

840 x 2 +3 

1683 


28. (d) Let the number be 10x, and 10y, respectively and x 
and y are prime to each other. 


Therefore, | L.C.M. = 10xy 
=> 10xy = 120 
120 
> ху = T0 = 12 
Possible pairs = (3, 4) or (1, 12) 
Hence, sum of the numbers 
= 30 + 40 = 70 
29. (b) L.C.M. of 24 seconds, 36 seconds and 54 seconds 
= 216 seconds = 3 min 36 seconds 
Required time = 10:18:36 am 
30. (b) Time taken, 
18, 24, 32 
9, 12, 16 
9, 6, 8 
9, 3, 4 
3, 1, 4 


кыш cad ns 





2х2 х2 х3 х 3 x 4 = 288 seconds. 


31. (d) L.C.M. of 54, 42, 63 = 378 seconds 

378 

60 

32. (b) Number divisible by 20, 28, 32 and 35 is L.C.M. of 
these numbers 


= 6.3 minutes = 6 minutes 


20-4х5 
28-4х7 
3224x4x2 
35 =5 х7 

Г.С.М. = 4х5 х 7х8 
= 1120 


Required number = 5834 — 1120 = 4714 
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33. (4) Product of the numbers = Н.С.Е. x L.C.M. = First number = 5 x 4 = 20 
> 5 d ber = 6 x 4 = 24 
= Second number = = = 16 oo nee x 
24 -. Required. L.C.M. = 120 
34. (c) Let numbers be 3x and 4x 36. ДЕ) Quicker Method: 
ыз 4-2=5-3=6-4=2 
x=3xx 
Ay = 92% x Now, L.C.M. of 4, 5, 6 = 60 
LCM =3 22 x x = 12x -. Required number = 60 — difference = 60 — 2 = 58 
Given, LCM = 84 37. (c) Let the greatest number be x 
12x = 84 e 43 =пх+К (1) 
in: > 9=mxt+k --(2) 
Numbers аге, . . 
3-3x7-21 On solving equation 1,2 and 3. 
dx = 4 x 7 = 28 Ба 
Hence, the larger number is 28 => 183 = + (3) 
35. (с) Let the first number be 5x and the second number => 48 = (т - nx 
be 6x => 92 = (1 – т)х 
Now, according to the question, 
=> 140-(/-п/х 
Н.С.Е. = 4 


4 x = Н.С.Е. of 48, 92, and 140 = 4 
Mes 
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SQUARE 


A number multiplied by itself is known as the square of 
a given number. For example, square of 6 is 6 x 6 = 36. 


Square Root 


Square root of a given number is that number, which, 
when multiplied by itself is equal to the given number. 
For example, square root of 81 is 9, because 97 = 
9x9 = 81. 
The square root of a number is denoted by the 
symbol Y or J , called radical sign. 


Thus, 481 = 9, 4/64 = 8 and, so on. 
Note, VI = 1. 


Methods of Finding a Square Root 


I. Prime Factorization Method 
1. Find the prime factors of a given number. 
2. Group the factors in pairs. 
3. Take one number from each pair of factors. Multiply 
them together. 
The product thus derived the square root of the given 
number. 


Illustration 1: 
(i) 4761 


Find the square root of: 
(ii) 207025 


23x23 x 3x3 
—— 


—— 


Solution: (1) 4761 — 


n N4761 = 23 x 3 = 69. 


(12070222 И 


`. 4207025 =5 x 7 х 13 = 455. 


Square Root and Cube Root 


The above method is used when a given number is 
a perfect square or when every prime factor of that 
number is repeated twice. 


II. Method of Division 
This method is used when the number is large and the 
factors cannot be easily determined. 

The working rule is explained with the help of 
following example: 








Step 1: The digits of a number, whose square root 
is required, are separated into periods of two 
beginning from the right. The last period may 
be either single digit or a pair. 

476 
8122 65 76 
87| 16 
665 
609 
946| 5676 
5676 
x 

Step 2: Find a number (here, 4) whose square may 
be equal to or less than the first period 
(here, 22). 

Step 3: Find out the remainder (here, 6) and bring 
down the next period (here, 65). 

Step 4: Double the quotient (here, 4) and write to the 
left (here, 8). 

Step 5: The divisor of this stage will be equal to the 


above sum (here, 8) with the quotient of this 
stage (here, 7) suffixed to it (here, 87). 
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Step 6: Repeat this process (step 4 and step 5) till all 
the periods get exhausted. 
The quotient (here, 476) is equal to the square 


root of the given number (here, 226576). 


Find the square root of: 
(ii) 1498176 


Illustration 2: 
(i) 180625 


Solution: (1) 








845 4225 





Thus, /180625 = 425. 


(ii) 1224 





22 49 
242 581 


2444 





Thus, 1478176 = 1224. 


Square Root of a Decimal 


If the given number is having decimal, we separate the 
digits of that number into periods of two to the right and 
left beginning from the decimal point and then proceed 
as in the following illustration: 


Find the square root of: 
(ii) 127.0129 
(iv) 0.000625 


Illustration 3: 
(1) 12.1801 
(111) 0.1790136 


Solution: (1) 











3.49 
3112, 18 01. 
ша 
64| 665 
609 
689 6201 
6201 
х 
412.1801 = 3.49. 


(ii) 








11.27 
111 27 01 29 
1 
21 27 
21 
222 601 
444 
2447 15729 
15729 
х 


4127.0129 = 11.27. 


(ii) Since the number of decimal places is odd, we make 
it even by affixing one 0 to the right. 








0.423 
4|0. 17 90 13 60 
16 

82 190 
164 

843 2613 

2529 

846 8460 





In the given solution, after bringing down the last 
period, we note that the remainder is not zero. So, a 
pair of zeros can be annexed and the process can be 
continued to find the square root up to 4 places of 
decimals. The given process can be continued still 
further and square root up to the required number of 
decimal places can be obtained. 


If a decimal has an odd number of decimal 
places, its square root cannot be correctly found. 
(iv) 25 





0. 00 06 25 
00 
02 06 
04 
45 2215) 
225) 
х 





0.000625 = 0.025. 


Square Root of a Fraction 


(a) If the denominator is a perfect square: 
The square root is found by taking the square root 
of the numerator and denominator separately. 

(b) If the denominator is not a perfect square: 
The fraction is converted into decimal. Then square 
root is obtained or the denominator is made perfect 
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square by multiplying and dividing by a suitable 
number. Thus, its square root is obtained. 


Illustration 4: Find the square root of: 


. 2704 244 
(0 “9 (i) 25 
354 22461 
E 4277 





2704 42704 452x52 52 
49  /їх7 7 
=73. 
(i) Ё _ Ja V44 144 6.6332 
4285 ,5х5 5 5 


= 1.3266 (nearly). 
р эн 2 
(iii) |2 = 48.2325 = 2.8692 (nearly) 


(iv) p. ORI жш o2 _ 30.3644 
32x2 8 


= 3.7955 Ж. 





Solution: (i) |70 














Сиһе 


Cube of a number is obtained by multiplying the number 
itself thrice. 
For example, 27 is the cube of 3 as 27 =3 x 3 x 3. 


Cube Root 


The cube root of a given number is that number, which, 
when raised to the third power, produces the given 
number, that is, the cube root of a number x is the 
number whose cube is x. 

The cube root of x is written as Ух. 


For example, cube root of 64 is 4 as 4 x 4x 4 = 64. 


Methods to Find Cube Root 


I. Method of Factorization 

1. Write the given number as product of prime factors. 

2. Take the product of prime numbers, choosing one 
out of three of each type. 

This product gives the cube root of the given number. 


Illustration 5: Find the cube root of 42875. 
Solution: Resolving 42875 into prime factors, we get 


42875 = 2Х3Х3Х7Х7Х1 


V42875 =5 x 7 = 35 


II. Short-cut Method to Find Cube Roots of Exact 
Cubes Consisting of up to 6 Digits: 
Before we discuss the method to find the cube roots 
of exact cubes, the following two remarks are useful 
and must be keep in mind. 
1. 1)=1; 25=8; 9 = 64; 5° = 125; 
63 = 216; 73 = 343; 83 = 512; 
93 = 729; 10° = 1000. 
2. If the cube ends in 1, then its cube root ends in 1. 
If the cube ends in 2, then its cube root ends in 8 
If the cube ends in 3, then its cube root ends in 7 
If the cube ends in 4, then its cube root ends in 4 
If the cube ends in 5, then its cube root ends in 5 
If the cube ends in 6, then its cube root ends in 6 
If the cube ends in 7, then its cube root ends in 3 
If the cube ends in 8, then its cube root ends in 2 
If the cube ends in 9, then it cube root ends in 9 
If the cube ends in 0, then its cube root ends in 0 


Clearly, from the given: 


1ө1,4ө4,5ө5, 6бө6б,9ө9, 0640 
268,307. 





The method of finding the cube root of a number 
up to 6 digits, which is actually a cube of some number 
consisting of 2 digits, is best illustrated with the help 
of the following examples. 


Illustration 6: Find the cube roots of the following. 


(i) 2744 (ii) 9261 
(11) 19684 (iv) 54872 
(v) 614125 

Solution 


(i) Make groups of 3 digits from the right side. 2 744 
2 lies between 1? and 23, so the left digit is 1. 
744 ends in 4, so the right digit is 4. 

Thus, cube root of 2744 is 14. 


(ii) 9 261 
9 lies between 2? and 32, so left digit is 2. 
261 ends in 1, so right digit is 1. 
Thus, cube root of 9261 is 21. 
(iii) 19 683 
19 lies between 2? and 3°, so the left digit is 2. 
683 ends in 3, so the right digit is 7. 
Thus, cube root of 19683 is 27. 
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(iv) 


10. 


54 872 

54 lies between 3? and 4?, so the left digit is 3. 
872 ends in 2, so the right digit is 8. 

Thus, cwube root of 19683 is 38. 





(iv) 614 125 


614 lies between 8? and 9°, so the left digit is 8. 
125 ends in 5, so the right digit is 5. 
Thus, cube root of 614125 is 85. 








EXERCISE- | [| 
. Find the square root of 4356. Ш 
(а) 68 (b) 64 11. 366 = 0.02 
(c) 66 (d) None of these (a) 0.4 (b) 4 
. Find the square root of 104976. (c) 16 (d) 1.6 
(a) 324 (b) 424 
(c) 326 (d) None of these 12. 6727 _ 
. Find the square root of 211600. ( a m (b) 32.29 
a) 30. à 
уло) а (с) 31 (d) None of these 
(c) 480 (d) None of these 
[0o =? 
. Find the value of 6492304. 185. A599. e 
(a) 0.3 (b) 0.03 
(a) 2384 (b) 2484 
(c) 2548 (d) 2684 (c) 0.003 (d) None of these 
. Find the least number, which, when multiplied with 14 14 _9 
74088 will make it a perfect square. Зза = 
(а) 42 (b) 44 (а) 3.172 (b) 4.586 
(с) 46 (а) 48 (с) 8.828 (а) None of these 
15. Find the smallest number, which, when added to 
[259 = ? , > 
« 401044250 = 1 " 3579 gives a perfect square. 
(a) 46.95 43.75 
a) 27 b) 24 
(c) 50.25 (d) 50.00 | | | | 
. 480-34245-4125 =? 
2 
(а) 20 Js (b) 252 16. If 152) - Dess then x equals: 
(c) 15 J2 (d) None of these 
(a) 1 (b) 3 
250 
20-49 (с) 5 (d) 7 
(а) 25 (0) 250 17 44375 _ а 
(с) 625 (а) 2500 ы 
. If 256 N Vx = 2, then x is equal to: (a) 24.75 (b) 27.75 
(a) 64 (b) 128 (c) 25 (d) 35 
(c) 512 (d) 1024 dg 
18. If J0.04x0.4 = 0.4 x 0.04 x Vb, then the value 
Find the smallest number by which 216 should be ü шахах: 
divided to make the result a perfect square. of n is: 
(a) 4 (b) 3 
0.016 b) 1.60 
(c) 6 (4) 2 (а) (b) 


(c) 0.16 (d) None of these 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 














(а) 331/64 (b) 331/32 
(c) get (d) None of these 
v1296 27 
% 72% 
(а) 6 (5) 7 
(с) 8 (d) 9 
4176 + 2401 =? 
(a) 14 (b) 15 
(c) 18 (d) 24 
4/10 х 415 =? 
(а) 5 6 (b) 6-5 
(c) 5 (4) 430 
8-0 
=-= =? 
3 4 
29 TN 
(a) 2\3 ( “TR 
543 
©! (d) 2 
248+ 52. 4144 zl 
(a) 14 (b) 16 
(c) 16.6 (d) 18.8 
0.0009 V /0.01 = ? 
(a) 3 (b) 0.3 
(c) : (4) None of these 
1 
=? 
49-48 
1 
(a) 297 2) 
(b) 34242 
(с) 3-242 
(d) 34242 
if = ы then x is equal to: 
169 39 
(a) 108 (b) 324 
(c) 2916 (d) 4800 


28. 


29. 


30. 


31. 


33. 


34. 


35. 


36. 


37. 





4124412--12--- =? 





(a) 3 (b) 4 
(c) 6 (d) Greater than 6 

112 4,576 4256 , 

x x =! 

V196 12 8 
(а) 8 (b) 12 
(c) 16 (d) 32 

3 4. 

If 412 = 3.464, value of Bf is: 
(a) 3.17 (b) 3.464 
(c) 3.1753 (d) None of these. 
If 415625 = 125, then the value of: 





415625 + 4156.25 + 41.5625. 18 


(a) 1.3875 (b) 13.875 
(c) 138.75 (d) 156.25 
. If 40.03x0.3xa = 0.03 x 0.3 x vb, the value of T is: 
(a) 0.009 (b) 0.03 
(c) 0.09 (d) None of these 


Given that 44096 = 64, the value of 4096+ 
44096 + \/.004096, is: 


(a) 70.4 (b) 70.464 

(c) 71.104 (d) 71.4 

If ,jl+ 12:28 423 alis value of х is: 
2401 7 

(a) 3 (b) 1 

(c) 5 (d) 7 


Which of the following numbers, wherein some of the 
digits have been suppressed by symbols, can possibly 
be the perfect square of a 3 digit odd number? 








(a) 65 xxx 1 (b) 9 xx 1 

(c) 10 xxx 4 (d) 9 хххххх 5 

| 0.324x 0.081x 4.624 
1.5625х0.0289х 72.9х64 — 

(а) 24 (0) 2.40 

(с) 0.024 (4) None of these 
. 51 

Find the cube root of 33757 

(а) 12/15 (0) 16/25 

(c) 8/15 (d) None of these 

. N0.01- 0.0064 = 2 
(a) 0.3 (b) 0.03 


(c) v0.18 


(d) None of these 
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39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


Find the cube root of 15.625. 


(a) 3.5 (b) 2.5 
(c) 4.5 (d) 5.5 

What is the value of </.000064 ? 

(a) 0.4 (b) 0.08 

(c) 0.04 (d) 0.16 

What is the value of 44/441 + 4/16 + v4 
(a) 3 (b) 5 

(с) 7 (d) 9 


The least number by which 14175 be divided to 
make it a perfect square is: 





(a) 3 (b) 5 

(c) 7 (d) 15 

a is equal to: 

z 

(a) 4 + М5 (b) 4- 315 

©) 5 (4) 1 

V¥24+ 216 _, 

«xU 

(а) 246 (b) 642 
2 

(с) 2 (d) J6 


Given that 420 = 4.472, find the square root of 


2 | 
2 up to two places of decimals. 





(a) 1.56 (b) 1.69 
(c) 1.49 (d) None of these 
If a 24541 and b = 45-1 then the value of 
45-1 1/5 +1 
a+ab+h .. 
т лон 218, 
а? —ab+b’ 
p œ) $ 
шал 3 
3 5 
I d 2э 
© 5 (а) 5 


The least number by which 10584 be multiplied to 
make it a perfect square is: 

(a) 2 (b) 3 

(c) 6 (d) 8 

The smallest number which is a perfect square and 
contains 7936 as a factor is: 

(a) 12008 (b) 246016 

(c) 61504 (d) 240616 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


40.00059049 = ? 
(a) 0.243 (b) 0.0243 
(c) 0.00243 (d) 0.000243 


: ; | 4 
Given that 110 = 3.16, what is the value of 121 


to one place of decimal? 


(a) 0.16 (b) 0.06 
(c) 0.6 (d) 0.016 


| 0.256x 0.081x 4.356 
1.5625x0.0121x129.6x64 — ` 


(a) 0.0124 (b) 0.124 
(c) 0.0024 (d) 0.024 


A general wishing to draw up his 16160 men in the 
form of a solid square found that he had 31 men 
over. The number of men in the front row is: 

(a) 127 (b) 123 

(c) 137 (d) 129 

The areas of two square fields are 420.25 m? and 
441 m°, respectively. The ratio of their sides is: 
(a) 20:21 (b) 40:41 

(c) 41:42 (d) 40:42 

A General wishing to draw up his 5180 men in the 
form of a solid square found that he had 4 men less. 
If he could get four more men and form the solid 
square, the number of men in the front row is: 

(a) 68 (b) 72 

(c) 78 (d) 82 

The largest number of three digits which is a perfect 
square is: 

(a) 900 (b) 841 

(c) 961 (c) 784 

What least number should be subtracted from the 








1 
square root of 2125: so that the result is a whole 
number? 89 
(a) 15/289 (b) 7/17 
(c) 10/17 (d) 5/17 
The smallest number which when subtracted from 
the number 62512 makes it a perfect square is: 
(a) 22 (b) 32 
(c) 12 (d) 2 
The largest number of five digits which is a perfect 
square is: 
(a) 97344 
(c) 99856 


(b) 98596 
(d) None of these 


Square Root and Cube Root EJ 


59. 


By what least number, 2450 be multiplied, so that 
the resulting number is perfect square? 


60. The smallest number by which 3600 must be 
multiplied to make it a perfect cube is: 


(a) 8 (b) 10 (a) 40 (b) 60 
(c) 5 (d) 2 (c) 20 (d) 15 
EXERCISE-2 


(BASED ON MEMORY) 


. The H.C.F. and L.C.M. of two numbers are 21 and 


84 respectively. If the ratio of the two numbers is 
1 : 4, then the larger of the two numbers is 
(a) 108 (b) 84 
(c) 48 (d) 12 
[SSC (MOR), 2015] 


. If a = 64 and b = 289, then the value of 








(Va Jb Ув Ja Ї is: 


(a) 2/2 
(с) 4 


(b) 2 
(d) -2 
[SSC, 2014] 


edf Vx = 43 - J5, then the value of x? — 16x + 6 is: 


(a) 0 (b) -2 
(c) 2 (d) 4 
[SSC, 2013] 
. 41000000.000001 =? 
(a) 1000 (b) 100 
(c) 1000.001 (d) 10000 
(e) 999 


[IBPS PO/MT, 2013] 





. Theexpression (2+ 42 )+ о - 7) + (2 2 7) equals: 
(а) 44/2 (b) 2/2 
(©) 4-42 (d 24.42 


[UPPCS Examination, 2012] 





. 24/40 — 43/320 + 33/635 – 33/5 is equal to: 


(а) -29340 (b) 0 
(c) 3/340 (d) 3/660 


[SSC, 2012] 





7. [ (5/7 +V7)x(4V7 +8V7) |- 9): =? 


(а) 143 (b) 724/7 
(с) 134 (d) 704/7 


(e) None of these 
[IBPS PO/MT, 2012] 


8. 433124x4/2601 - (83) = (2)? +37) 
(a) 37 (b) 33 
(c) 34 (d) 28 
(e) None of these 
[IBPS PO/MT, 2012] 


Directions (Q. 9-10): What approximate value should 
come in place of the question mark (?) in the following 
questions? (Note: You are not expected to calculate the 
exact value.) 


9. 8787+343x/50 =? 


(a) 250 (b) 140 
(c) 180 (d) 100 
(е) 280 


[IBPS PO/MT, 2012] 
10. 3/54821 x (303 +8) = (2)? 


(a) 48 (b) 38 
(c) 28 (d) 18 
(e) 58 


[IBPS PO/MT, 2012] 
11. 3/4663 + 349 = ? + 21.003 
(a) 7600 (b) 7650 
(c) 7860 (d) 7680 
[IBPS Bank PO, 2011] 
12. 4/6354 x 34.993 =? 


(a) 3000 
(c) 2500 


(b) 2800 
(d) 3300 
[IBPS Bank PO, 2011] 


13. What is the least number that can be added to the 
number 1020 to make it a perfect square? 


т Chapter 3 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(a) 65 (b) 12 
(c) 59 (d) 4 
[Indian Bank PO Examination, 2011] 
(9) = 4913 
(a) 27 (b) 19 
(c) 17 (d) 29 


[Indian Bank PO, 2011] 


348 + 29 х 15 + 156 = (?P + 120 
(a) 12 (b) 6 
(c) 36 (d) 9 

[Corporation Bank PO Examination, 2011] 
(4 x 4 + (512 + 8* x (32 х 8)4 = (2 x 2?! +4 
(a) 8 (b) 12 
(c) 6 (d) 14 

[Corporation Bank PO Examination, 2011] 


(24392 —21)+(/8—7) = y: 
(a) 4 (b) - 4 
(c) 12 (d) 6 
[Corporation Bank PO Examination, 2011] 


(8 x/8) +0)” = (7) 4-8 -340 
(a) 7 (b) 19 
(c) 18 (d) 9 
[Bank of Baroda PO Examination, 2011] 


Sum of square of the first number and cube of the 
second number is 568 together. Also square of the 
second number is 15 less than the square of 8. What 


is the value of Е of the first number? (assuming both 


the numbers are positive) 
(a) 18 (b) 8 
(c) 9 (d) 16 
[Bank of Baroda PO Examination, 2011] 


If ae = 2 then the value of x is: 
961 31 


(a) 63 (b) 61 
(c) 65 (d) 64 
[SSC (GL) Examination, 2011] 


21. 


22. 


23. 


24. 


Directions (Q. 25-30): 


If [ies = z then the value of x is: 


1439 


(a) —— (b) 160 
9 
(с) 1443 (d) 169 
9 
[SSC (GL) Examination, 2011] 
If 43 +52 = а+Ь\6, then the values of а and 
V48 + V18 
b are, respectively: 
9 4 з 4 
а) —,— b) —,— 
(а) 5 15 0) 11 33 
9 2 3 4 
(с) —,— (d) =, — 
10 5 5 15 


[SSC (GL) Examination, 2011] 





3 
The square root of To + (0.75+ (0.75)* +1) is: 


1-0:7 
(а) 1 (b) 2 
(с) 3 (4) 4 


188С, 2011| 


Given that 44096 = 64, the value of 44096 + 
440.96 + 4/0.004096 is: 


(a) 70.4 (b) 70.464 
(c) 71.104 (d) 71.4 





[SSC, 2011] 


What approximate value should 


come in place of the question mark (?) in the following 
questions? (Note: You are not expected to calculate the 
exact value.) 


25. 


26. 


27. 





[G8 + /8)х (848 + 748)]- 98 =? 
(а) 24/8 (b) В 
(с) 382 (4) 386 


(е) None of these 
[IBPS PO/MT, 2011] 


411449 x 4/6241 — (54)? = J? + (74 
(a) 3844 (b) 3721 
(c) 3481 (d) 3638 


(e) None of these 
[IBPS PO/MT, 2011] 


46354 x34.993 =? 

(a) 3000 (b) 2800 
(c) 2500 (d) 3300 
(e) 2600 


[IBPS PO/MT, 2011] 


Square Root and Cube Root 


28. 4/4663 +349 = ?- 21.003 


(а) 7600 (b) 7650 
(c) 7860 (d) 7560 
(е) 7680 


[IBPS PO/MT, 2011] 
29. (15.01 x 4/730 =? 


(a) 6125 (b) 6225 
(c) 6200 (d) 6075 
(e) 6250 


[SBI Associates Banks PO, 2011] 





30. 454x4/2120 +4460 =? 


(a) 120 (b) 140 
(c) 160 (d) 180 
(e) 200 


[IOB PO, 2011] 


Directions (Q. 31—36): In the following questions 
two equations numbered I and II are given. You have 
to solve both the equations and 

Give answer If 


(a) x» y (b) х>у 
(c) x « y (d) x € y 
(e) x = y or the relationship cannot be established. 


31. I. 425х7-125-0 


m. 4/361у-:95-0 
[Allahabad Bank PO, 2011] 





[Allahabad Bank PO, 2011] 


1 
33. 1. (625)4x+-V1225 =155 


П. 4196y +13 =279 
[Allahabad Bank PO, 2011] 
34. 1.522 -18x49 20 


II.35? +5y-2=0 
[Allahabad Bank PO, 2011] 


37. 


38. 


39. 


40. 


41. 


42. 


43. 





1+ = vx 

Ух vx 

9 
о a 
үу 
[Allahabad Bank РО, 2011) 

45 x14-6x74-(4) =18 
(a) 1 (b) 3 
(c) 4 (d) 5 


(e) None of these 
[Indian Bank PO, 2010] 

93 x 81? + 27 = (3)? 

(a) 3 

(с) 5 


(b) 4 
(d) 6 
[Punjab and Sind Bank PO, 2010] 


(35)? +4125 +(25)° +125 =? 
(а) 200 (b) 250 
(с) 150 (d) 100 


[Punjab National Bank PO, 2010] 
(2)? x (12)? + (48)? = 81 


(a) 26 (b) 32 
(c) 9 (d) None of these 
[Punjab National Bank PO, 2010] 
(DP = 729 
(a) 14 (b) 7 
(c) 19 (d) None of these. 


[Bank of India PO Examination, 2010] 
The square root of 0.09 is: 


(a) 0.30 (b) 0.03 
(c) 0.81 (d) 0.081 
[SSC (GL) Examination, 2010] 


If a? = 2, then (a + 1) is equal to: 











(a)a-1 b) 2. 
а-1 
аж! а-1 
© 25. (d) -- 
[SSC, 2010] 
3 
The square root of ae - [0.75 - (0.75)? +1] is: 
(a) 1 (b) 2 
(c) 3 (d) 4 


[SSC, 2010] 
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44. 4013.608)? — (13.392)? is equal to: 46. The largest among the numbers /7_ Js. 
(a) 0.6 (b) 0.06 \/5 —43,4/9 - v7, 11 4/9 18: 
(c) 1.8 (d) 2.6 (a) 47-45 (b) 45-43 


[SSC, 2010] (с) «o7 (d) J11— Jo 


, 201 
9.5x0.0085x18.9 . [SSC, 2010] 


0.0017x1.9x2.1 
(a) 15 (b) 45 
(c) 75 (d) 225 


45. The square root of 





[SSC, 2010] 





Ехєкс:5Е-1 
6. (d) 7. (a) 9. (a) 
18. (a) 19. (b) 21. (b) 
30. (c) 31. (c) 33. (b) 
42. (c) 43. (b) 45. (c) 
S4. (b) 55. (c) 57. (с) 





EXERCISE-2 


6. (b) 7. (a) 9. (c) 





18. (a) 19. (c) 21. (b) 


30. (c) 31. (е) 33. (a) 


42. (d) 43. (b) 45. (a) 























B EXPLANATORY ANSWERS [| 
EXERCISE-I 
1. (с) The prime factors of 4356 are 1/4356 = V2? х3? x1? 
2х2х3х3х 11х11 =2 х3 х 11 = 66. 
4356 =2x2x3x3xllx ll o M _ 
2 | 4356 3 |10 49 76 
_2 [2178 ? 
3 | 1089 62 149 
231 363 124 
П| 121 644 | 2576 
ЕТІ БЕТІН |2576 | 
> cox x 
l -. Square root of 104976 is 324. 
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3. (a) 460 х 
22024 M. (c) Let, 555 = 0.02. Then, 
| 16 - 
lee Vx = 200 х 0.02 or, 4х-4 
516 So, x = 16. 
x -. Square root of 211600 is 460. ali 4) 
q 12. (с) "T = "T = 4961 = 31. 
4. (c) 2548 ? d 
oa A 100 [9 3 
2|6 49 23 04 J0.09 = 17 2.3. 
ў 13. (а) i0) ^ 1g 05 
45 | 249 TET 14 148-42) — 148-42) 
. (a = = 
225 342 (-42)3 442) 9-2 
644 2423 = 2(3 – 4/2) = 2(3 - 1414) 
ere = 2 x 1.586 = 3.172. 
5088 40704 15. (c) The number nearest to 3579 which is a perfect square 
40704 is 3600. 
x л Required number = 60? — 3579 = 21. 
1 - 27 ра 
2. 6492304 = 2548. 16. (a) ur xL 
5. (а) 7408822 x 2x 2x 3x 3x 3x 1x 1x T 
= (2 x 2) x (3 x 3) x (7 x 7) x (2 x 3 x 7) Ел па 1+5 
Therefore, required number = 2 x 3 x 7 = 42. 14 14 
2 | 74088 о, де on за ы 
13 13 13 13 
2 | 37044 24 
2 18522 о, —=— or х-1. 
3 | 6261 ІЗ 13 
3 | 3087 17. (©) 44375 _ 44375 в 
3 | 1029 Л Л 
343 
ск == 18. (a) J0.016a = 0.016 x Jb 
7 7 a 0.016 a a 
ГЭЭ рэгт > = > = 0.016 >—= 0.016. 
1 E 0.016 E b 
6. (d) V10 x 4/250 = J2500 = 50. 19. (b) Ass s = ahis = 3.37" 
31/32 
7. (a) 480 34245 – 4125 = 44/5 + 2145 — 545. xL LL MM 
- 2045. 20. (d) Let, 22225 ED 
250 250 x . 
8. (c) Let, == = 10. Then, Vx =——= 25 
Ух 10 та 
x = (25)? = 625. : эг 
2 
N or, x^ = 36 x — 
9. (a) e.g ог, 355 100 
Ух vx 
х. [36х225 6x15. 9 
х W=2 4x Vx = 8 or, x = 64. 100 10 
10. (с) We know that 21. (b) 476+ 4/2401 = V176+ 49 = 4225 = 15. 
— _ 92 2 
216=2х2 х2 х3 х3 х3 е2 25 х 3° x 6 22. (а) JIO х V15 = 4/150 = 4/25 х6 


= 25 x V6 = 546. 
44. B Ro 4-3 ı 


vi 23. (a) | 
Therefore, 216 should be divided by 6, so that the result B АВ 2 24 24 


21 
Thus, n = 22 х 32 = 62. 




















is a perfect square. 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 





(b) 4248 + /52+ 44 = 4248 «52 +12 
= 4248 + 4/64 





























= /248+8 
= 256 = 16. 
: Е 4.0.0009 0.0009 
(b) Given expression - 
40.01 0.0100 
9 3 
=,/— =—= 0.3. 
100 10 
(d 12-1 „№ +8 34242 
49-48 49-48 49-48 9-8 
=3 +22. 
x 54 x 54 54 
(b) = заах 
169 39 169 39 39 
x 90, 909 в 324. 
39 39 
(b) Let, given expression = x 


Then, М2+х= х > 12 +х= х? 


x^-x-1220 о, (х -– 4)(х + 3) = 0 


So, x = 4 (neglecting x = —3). 
(d) Given expression 


EE эж 


14 12 8 
3 4 1.2 
Tm 


|.3464x11 
~ 92 


(c) Given expression 


[15625 [15625 
= 415625 + ,|—— +,]/—— 
100 10000 


125 125 
++ 





= 3.1753. 


= 125 + 12.5 + 1.25 = 138.75. 


(а) 40.03x0.3xa = 0.03 x 0.3 x Vb 
= ү = \/0.03х0.3 


= 0.03 x 0.3 





(b) 44096 + /40.96 + J.004096 


[4096 | 4096 
= у/4096+,|—— + 
100 1000000 





34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


= 64 gar О 
10 1000 


= 64 + 6.4 + 0.064 = 70.464. 











2176 x 
1 = 
o 2401 ; 7 
x 225 15 
=> 1+ -=,/14+ = [1+ 
7 2401 49 
Em rmt x= 
49 7 7 


(a) The square of ап odd number cannot have 4 as the 
unit digit. The square of a 3-digit number will have at 
least 5 digits and at the most 6 digits. 

(c) Given expression 

4 324x81x 4624 


15625 x 289 x 729 x 64 
(Sum of decimal places being equal in numerator and 
denominator) 


|. 18x9x68 | 3 
125x17x27x8 125 
ЕЕ ү ыры: 
(с) 3 =3 
3375 3x3x3x5x5x5 
_2х2х2 8 
3x5 15. 
(a) Given expression 


= 40.01: 0.08 = 0.09 
-|2 -2-03 
100 10 


à) Иез = 018625. |5х6х5х5х3<5 








= 0.024. 























1000 2x2x2x5x5x5 
ЭХЭ .5 
= =—= 2.5. 
2x5 2 


(с) 4/0:000064 = 3} 4 _ 
1000000 
= 4x4x4 
100x100x100 


4 


=— = 0.04. 
100 


(a) 3441 4 16 + V4 
=3/21+4+2 =3/27 
= 43х3х3 = 3. 


(с) 14175 = 5 х5 х3 х3 х3х3х7 
=F 43" x 
It must be multiplied by 7. 
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43. (b) 45-43. 45-43 "m ШЕ e JA x J10 
. . (с = = 
4/5 +/3 43-43 121 \12.1х10 121 
2 
_ (N5-483y 543-2415 85222777 
5-3 2 11 11 
_ 24-415) _ 4g 2999 057506. 
2 1 11 
44. (c) V24 4 4216 _ NAx 6 + 436x6 51. (d) Given expression 
V96 Ү16х6 | 256 81х 4356 
_ 2У6 +6у6 846 , 7 V15625x121x1296x 64 
| 16х9х 66 
ы 25 7125 Т di сін 
х х х 
4.472 
45. (c) 25 v20 уо 5472 = 1.491 = 1.49. 
9 9 3 52. (a) The number of men in the front row is the square 


root of 16160 — 31, that is 16129, which is 127. 












































Уз +1 V5+1_ (45-31) 
4б. (фу йт (5-1 4541 (d5y-Qy 53. (c) Ratio of their sides is the ratio of their square roots 
(v5) - (1) q 
5414245 = 4420.25 : 4441 
~ 05-1 = 20.5:21 = 41:42. 
6-245 345 54. (b) The number of men in the front row is the square 
= 4 = 2 root of 5180 + 4, that is 5184, which is 72. 
= Е ту 55. (c) The largest number of three digits is 999, 
5-1 V5-1  (N5-1) 
= > = 
45«1 45-1 5-0 _ |31 
541-205 64245 3-45 : Fu 
5-1 4 2 61] 99 
2 2 2 
jp быз ЕВЫ jo 
4 38 
9-5464/5-9-5-64(/5 28 j -. Required number is (31)? = 961. 
5 4 : 
= 15 6084 [78 
iab 56. (0 21289: 289 (8) 
a° +ab+b 7-1 8 4 
Z 2 = 
dE LM LM E -. Square root zit. qm 
17 17 


47. (с) 1058424 x 9x 2x 7x 1 x 3 
-22х32х72х2х3 


Least fraction to be subtracted 214 
This must be multiplied by 6. 17 





48. (b) 793624 x 4x 4x 4 x 31 57. (c) 250 
To make it a perfect square, we multiply it by 31 | 
: 2162 5 12 
The required T smallest number 4 
= 7936 x 31 = 246016. 45| 225 
4 225 
49. (b) -/.00059049 = ий “ЕНГ ae 
100000000 50] 12 
459049 So, 12 is the smallest number, which, when subtracted 
7 4100000000 from 62512 makes it a perfect square. 
_ 243 — 0.0243. 62500 = 250. 


~ 10000 
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58. (c) Largest number of 5 digits = 99999, 59. (d) 2450 = 5x 5x 7x 7x2 
316 -. 2450 must be multiplied by 2. 
з | 999 99 60. (В) 3600 22x 2x 2x 2x 3x 3x 5x 5 
9 = 22 x 2? x 32 x 5? 
61 99 3600 should be multiplied by 2 x 2 x 3 x 5, that is 
61 60, to make it a perfect cube. 
625 3899 
3756 
143 





The required number = (316)? = 99856. 


EXERCISE-2 
(BASED ON MEMORY) 








1. (b) Let the no. be 1x and 4x respectively. -(2 ы ш 2 
Product of 2 numbers = HCF х LCM _ 5 
= Ixx 4x = 21х84 74%/2 
БЕСТЕ; 6. (b) 2х:00-2х/2х2х2х5-4У5 


4 





4x 3320 = Ax [2x 2x2x2x2x2x5 
=16х 4/5 


3x 3/625 =3х 45 х5х5х5 =15 х 3/5 





х=21 
^ Larger number = 4x = 4 x 21 = 84 
2. (a) а = 64 and b = 289 segs) у " 
-. Expression = 4x 45 – 1645 +15 х+/5 —3x {5 

^ Ма 24/64 =8 and Vb = V289 =17 


| =19х 5/5 - 1935 =0 
^ (Wa + Wb - 4-2) 7. (a) 2=[(5v7 +7) x(4N7 +8V7) |- ay 
=(J8+17 - 17-8)? -[20x 7 4x 78x 7 - 40x 7] -361 



































- (23 - 8 = (5-3)? -Qy = [140 + 28 +56 + 280] - 361 
-504-361-143 
3. EIE 
~ 2. ы. sides, we have By Ae) ORAS M ы 
—— 0r,38x38 = (2)? 
ЖОЕ МЕ т. ? = 438x38 238 
Squaring again, we have ог, (2)? + (37)? =182х51- (83) 
х? — 16x + 64 = 60 ог, (2)? +1369 = 9282 — 6889 = 2393 
= Я = 16х+4= 0 or,(?)? = 2393 –1369 = 1024 
х – 16x +6 = 2 А 9-44/024 = 32 





4. (а) 2-4/1000000.000001 = 4/1000 х1000 = 1000 9. (с) ?-8787 «343 x 450 


5. (а) Q4 2) = 25.61x 7.07 2181.09 = 181 





1 1 
02442) (2-4) 10. (b) Уз 

. 454881 x (303 +8) = (2)? 
_ 2(2+V2)4+ 2-2) 2-2) me 


(24485 2-40) ог, 38x37.8=(2) (+. 37.8 ~ 38) 


or, 38х38 = (2)? 
2(2-47)-4 
_ 2 22 38х38 =38 
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11. (d ? ud е: 
: 3/4913 + 349 --- 
(d) 3/4913 21 > у-,49-7 
=> (17 + 349) x 21 =? Again, 
=> ? = 366 x 21 = 7686 = 7680 x? + y? = 568 
12. (b) J6400 x 35 = 80 х 35 = 2800 => x? + T = 568 (on putting value y = 7) 
13. The least number that can be added to the number 1020 => x + 343 = 568 
is 4. => х2-225 
41024 = 32. => х=\/225= 15 
14. 9)3 = 491 
© ( ) x з Непсе, 3 of the first number 
(2) = (17) 
yz 22x s 
15. (b) 348 + 29 x 15 + 156 = (?P + 120 3 
> 12x 15 156 = (2 + 120 > 
=> 180 + 156 — 120 = (?? a 
> 216 = (23 20. (a) h+ => 
э (6) = (0) „©. 
M On squaring both the sides, we get 
16. (c) (4 x 4? = (512 + 8)4 x (32 х 9 = Q x 2)44 Ew deste (2) 
— (16)? + (64)* x (256) = (4)?+ 961 131 
=> - Т. an = 8 =, їз =. 
= (4)6 2+ -2,16 20 т х _ 1024 _ 
> (4! = (44 961 961 
=> 10-2-4 - 0x _1024 qu 
226 961 961 
17. (d 2 (т) E LU 
- (8) (2392 -21)« (48 - 7) = ©) ^ 961 961 
=> 961х = 63 x 961 
=> (2х14/2-21)4(48-7) = (2 
63 x 961 
à " =]. k= 961 = 63 
=> 28/2 –21+(4/8) -2x48x7« (y = ©) 
_ (9\2 
=> 284/2-21-8-2842 +49 = (?) 21. œ) 1,5-5 
> —21+8+49 = (22 3 
> 36-() On squaring both the sides, we get 
2-6 1x _ 169 
à E o 9 9 
9 — = 2 2 
18. (а) (2) + Jg – 340 = (V8 x v8)? + (9) _, X 169-9 160 
> (2) +./8 -340-4g +3 9 9 9 
=> (2) -Jg-3-Jg- 340 > хал x9 = 160 
zy = 943 
— 9 = 4343 _ 434 5/2 
22. (d) L.H.S. 
- 1-7 ШЕГЕТІН 
19. (с) Suppose, that first number = x E 443 + 542 
and the second number = y 443 +32 
Then, On rationalizing the denominators, 
82 — у? = 15 _ 4/3 + 542 809 3/2 








=> 64-y = 15 AJB «342 4/3 - 342 
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9- > 
_16х3—12-/6 + 20V6 -15x2 30. (c) ? = 73.86 x 46.04 + 21.44 



































2 9- > 
(43) — Gay => 7-74х46-22 
? = 154.7 = 160 
48-846 —30 Е 7 
48-18 31. (e) 
_ 4848/6 _ 9 4/6 Г. J25x? -125-0 
30 15 15 > 25x? -125 
43,446 , 125x125 
x= = 625 
5 15 25 
Therefore, 
охь =+ 
23 4/6 БУ. 625 =+25 
5 15 П. 4361y 495-0 
=а+ bd6 > 19у =-95 
> a= = and b=— = Pao 
15 Hence, relationship between x апа у cannot be established. 
23. (b) Given expression 32. (с) 
: 5 5 Xx 
(0.75) 2 е х 
= —— +[0.75 + (0.75) +1 
(1-0.75) [ (0/5) #1] 7 21 40 
_ (0.75) + (1—0.75)[(0.75)* + 0.75 х1+1°] „з i. Ух 
1-075 21 А 42 
_ (0.75) +P — (0.75 (a — ba? + ab +?) zx we 5142 =20 
0.25 =a -b ^ х-20х20-400 
21010, 
0.25 25 AEN) T 
4 16 Jy 
Required square root = 44-2 
- Avy +yy _ 250 
24. (b) J4096 = 64 16 vy 
> 5 = 25016 
& јао 1070 — ©% — б.д апа Vy xy = 250% 
100 10 _ 250x16 _ 
> y= = 800 
40.004096 = м ai Ый 0.064 Hence, у > x. 
1000000 1000 
expression = 64 + 6.4 + 0.064 = 70.464 33. (a) 
1 
25. (c) [V8 +1)x V8(8 *7)-98 т. (625) х 441225 =155 


= [44/8 x 15x 48] - 98 


1 
= [60 x 8|-98 = 480 - 98 = 382 (5) x +35 =155 








> 

26. (b) 11449 x 4/6241 — (54)? — (74)? = 4? = 5x=155-35 

or, 47 = [107 x 79] - 2916 — 5476 Бе 

= 8453 — 2916 — 5476 = 61 20260 

ог, ? = (61)? = 3721 5 
27. (b) 6354 x 34.993 = 80x35 = 2800 П. J196y +13 = 279 
28. (е) 17 + 349 =? +21 14у = 279 -13 = 266 

or, 366 х 21 =? 266 

or, ? = 7686 = 7680. га c 


29. (d) (15? x 4/730 = 225x 27 = 6075 Hence eee 


Square Root and Cube Root Ед 


























34. (а) (2)? = 81 x 16 = (9 х 4) 
I. 5x7 – 18x +9 = 0 2 9 = 36 
=> 5x! -15x-3x+9=0 40 (d) (9) - 729 
> 5x(x—-3)-3(x-3)20 (2)? = (9 
> (5x = 3)(х -3) 9 = 9 
3 
> = оз 41. (a) ,/0.09- 0.3 
П. 3y7 + 5у-2 = 0 
=> 3у+6у-у-2=0 42. (d); а2-2 = а=) 
м y+ 2)=0 & gie 241 
=> (8y-D(y«2)20 
_ (2-і) 
> y-ie-2 ARE SE 
Hence, x > y. [N24 Dx(/2 - DG -1) 
35. (c) 241-242 
boa ls _ 2-1 _ a-L 
Ух Vx 3-319 3-2a 
EM umm 3 
> 1549-4 x ox 43. (b) Expression = 0-73. 4.10.75 + (0,75)! +1] 
> х-22 1—0.75 
9 Let, 0.75 =a 
= 3 
П. у- BS -0 Now, expression a la) +(а+а? +1) 
y =a 
[Here, 1 - a = (1 — a) = (a? + a + 1) 
9 9 
ee ші ған 12 | 
=> y=26 l-a 
Hence, x < у. | gU 1-а 1 





Expression = | - 
(1-а) (1-а) 1-а 


36. (е) /25x14—424+(4)’ =18 1 1 


























= (4)! = (18)? – 308 1-0.75 1-34 
(4) 2324 -308 216 Again, required square root — 44-22 
>?=2 44. (c) The given expression = /(13.608)} — (13.392) 
цал 9° x 812 + 27° = (3) = 013.608 + 13.392) x (13.608 — 13.392) 
By + (34) + BY = (3) 
35x 38 + 37 = (3)' ={[27х(216) = 3 x (0.6 
(3)68-9 = (3)? =3 x 0.6= 1.8 
By = (3)? 45. (a) 9.5х 0.0085х18.9 95х85х189 
2-5 0.0017 x1.9x 2.1 17x19x21 
38. (b) (35)? +3125 + (25) + 125 =? =5x 5x9 = 295 
1225 625 : Required square root = 4225 =15 
7% ps ? (г 4025-5) 46. (b) Note that in these types of surds, the largest surd 
245452? is (45-43) because it has small numbers but biggest 
250 =? difference between them. (Always remember) 
39. (d) Q x (12? + (48)? = 81 :43-41»45-43»-47-45»49-47»-Л1-49 


QY х12х12 _ 
48x48 


81 
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SIMPLE ARITHMETIC OPERATIONS 


It is a common need to simplify the expressions 
formulated according to the statements of the problems 
related to practical life. To do this, it is essential to 
follow in sequence the mathematical operations given 
by the term, ‘BODMAS’. 


BODMAS 
Each letter of the word BODMAS stands as follows: 
B for Bracket Н КОН 


There are four brackets, namely, — i.e., bar, ( ), { } and 
[ ]. They are removed, strictly in the order -, 


O, {} and[ ]. 

O for Of : of 

D for Division Doc 
M for Multiplication {ох 
A for Addition а 
5 for Subtraction 


The order of various operations in exercises involving 
brackets and fractions must be strictly performed according 
to the order of the letters of the word BODMAS. 


Неге, -5-8 = —(-3) = 3. 


Illustration 1: Simplify 


81 Заа ога 4 11-13 id 2 
2 5 2 2 4 8 


Solution: Given expression 


E 16 2 ЁС 3 55 
2 5 2 3 4 8 








Simplification 




























17 6 9,16, ii з z) 
5.2 8 
17 [16 2 оте. 9) 
|8 2 8 
17 [16 9 16 2] 
-— of 
l5 2 3 8 
17 [16 9 16 2] 
[5 2 3 8 
17 [16 24 2] 
l5 1 8 
17 [16 1 2] 17 Е 2] 
x— + = + 
[5 24 8 2 |120 8 
17 |16-1035| 17 1051 
120 2 120 





120 


Illustration 2: 


Solution: 


1020—1051__31 


120 


Simplify 





Given expression 


13 





16 


| 


3 


13 


(4-11 





3 


| 


[5-3] -5 
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Use of Algebraic Formulae 


The following formulae are sometimes found useful in 
dealing with the simplifications: 


1. (a + bY = а? + 2ab + P? 
(a – bY = а? – 2ab + P? 
(а + bY + (a – Б)? = 2(а? + b?) 
+ bY – (a – b}? = 4ab 
а? — b? = (а + b)(a — b) 
(a + by- à? + За?Ь + Зар? + P? 
= а? + b? + 3ab(a + b) 
7. (a - by- а? – За?Ь + 3ab? - P? 
= a — Б — 3ab(a – b) 
8. а + = (a + b)(aà? — ab + P?) 
9. a - b? = (a — b) (a° + ab + P?) 


Qv ee № 
ж 
S 


ама d. 
а 
а tb +c —ab—bc-ca 


11. a^ — af = (а? + Ь?)(а + b)(a – b). 





Illustration 3: Simplify the following 
(i) 0.32 x 0.32 + 0.64 x 0.68 + 0.68 x 0.68 


Solution: Given expression 
= 0.32 x 0.32 +2 x 0.32 x 0.68 + 0.68 x 0.68 
= (0.32)? + 2 х 0.32 x 0.68 + (0.68)? 
(0.32 + 0.68)  [- a? + 2ab + 2? = (a + by] 
-12-1. 


(1) 2.45 x 2.45 - 0.9 x 2.45 + 0.45 x 0.45 


Solution: Given expression 
= 2.45 x 245 — 2 x 245 x 045 + 0.45 x 0.45 
= (2.45)? - 2 x 2.45 x 0.45 + (0.45)? 
= (2.45 - 0.45)? [> а? -2ab + b? = (a – by] 
= (2)? = 4. 


7х{(146+92)? + 146—92)°} 
(146)? + (92)? 





(iii) 
Solution: Given expression 


7x2((146) + (92) 
(146)? + (92? 
[* (a + Б)? + (а – Б)? = 2(a? + Ь2)] 





(iv) (0.345 + 0.255)? — (0.345 0.255)? 
0.345 x 1.02 
Solution: Given expression 
_ (0.345 + 0.255)? – (0.345- 0.255)? 
4х 0.345 x 0.255 
_ 4х0.345х 0.255 
4х0.345х 0.255 
E 
0.682x 0.682 —0.318x 0.318 
0.682 — 0.318 











[^ (а + b - (a - by = 4ab] 


(v) 


Solution: Given expression 


_ (0.682)? — (0.318) 
0.682 — 0.318 

= (0.682 + 0.318) 

- 1. 

д (3.29) -(0.81) 

са) (3.29) – (0.81) 

4 

Solution: Given expression 

_ (3.29) - (0.81) 














3.29+0.81 
а? -p b 
= (3.29 — 0.81) о 
= 2.48. 


(vii) (2.35) + 1.95 х (2.35 + 7.05 x (0.65)? + (0.65)? 


Solution: Given expression 

= (2.35 + 3 х 0.65 x (2.35)? 

+ 3 x 2.35 х (0.65)? + (0.65) 
= (2.35 + 0.65)? 
[^ а? + За?Ь + 3ab* + b? = (а + Ь)?] 
= 3) = 27. 
. (4.32) – 0.96 х (4.32)? +12.96 x (0.32)? — (0.32) 
(viij) == 
4x4x4 

Solution: Given expression 


_ (4.32) -3x0.32x (4.32)? +3х 4.32 x (0.32) — (0.32) 
4x4x4 





(4.32 — 0.32) 





[^ à? – 3à?b + 3ab? — B? = (a — by] 


885х885х885-115х115х115 
885х885-115х115-4885х115 





(х) 


Simplification 43 | 


Solution: Given expression 
(885) + (115)* 
~ (885)? +(115)* - 885x115 





3 3 

(885 + 115) | d 
а -а 

- 1000. 


0.62 x 0.62 x 0.62 — 0.41x 0.41x 0.41 
0.62 x 0.62 - 0.62x0.41-- 0.41+ 0.41 


Solution: Given expression 





(x) 


(0.62) — (0.41) 
~ (0.62)? +0.62 x 0.414- (0.41)? 








а-ы 
Е V -a-b 
(0.62 — 0.41) аван а | 
= 0.21. 


т п т+п 
=а 


(Ча) = а, where ‘n’ is а +ve integer and “а” 
a +ve rational number. 


Уа 3b = аЬ, where ‘n’ is a +ve integer and 
‘a’, “Ы? are rational numbers. 

Уа la 

— z= n| — 

db Б? where 
“Б? are rational numbers. 


Ya = "Ҹа = 4а, where ‘т’, ‘n’ are +ve 


integers and ‘a’ is a +ve rational number. 


‹ 


n' is a +уе integer and ‘a’, 


е ®@ ® Ө 0 60 ®Ф@®@® E 


(xi) (2.3) +(1.5)° (12 -3x23x1.5x12 





23x23 415x1541.2x1.2-2.3x1.5 


2.3x1.2-1.5x1.2 








Solution: Given expression 


(2.3) + (1.5)? + (1.2? —3х2.3х1.5х1.2 





Q3yY +(5Y 40.2) -23x15-23x12-15x12 


= (2.3 + 1.5 + 1.2) 


а? xb) + с? – Зађс 





а +b xc —ab-ac-bc 


= 5. 


Surds and Indices 


а" is called, ‘a surd’ if n is a fraction 


SHORT-CUT METHODS 





and a” is called, 
‘an index’ if л is an integer. a is called, ‘the base’. 


k k ki 
n “(а ул = Уа = "а", where ‘m’, ‘п’, “Р? 


аге +ve integers and ‘a’ is a +ve rational number. 


(1) Уахуа =a 


(2) dax Je - Jab 
(3) Mae = a+b +2Jab 


(Ja МБ) =a+b-2 Jab 


(5) а+\Ь = с+ Jd —a-cand b = d. 


Ма * 4b 








"uA 
Ja — 4b (Ма —Nb)( a + Vb) 


Е а->ь 


_ Ма- № 








(т) EM Уа - Nb 
Ja-4b (Ма+ Jb)(Na — Vb) 
If x = n(n + 1), then 
(а) dx eo е-е = n and 
(9) Je ee em =@ +1) 








a—b 


=at+b+c 
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Illustration 4: Find the value of (243) + (243)04. 


Solution: (243)08 + (243)9^ = (243)05-94 
ГЕ а" + а" = "=" 
= (243)04 
2 

2072329 
Illustration 5: Find the value of (27)?? + (64) 4^? 
Solution: (27)? + (64) 43 = (3323 x (g4)45 

ЕЕ а" a b" = a” x 5 


- 32 х (ys 
=9 x (44) = 9 x 256 = 2304. 
cac 


Illustration 6: (-2) 


Soluti Qc | y бы 
olution: (- -|-- -|- 
шиш л 3 9 


- (9) 


Find the value of (-3) 


(C4) 


- (+) = 
"АЖ 3 
Find the value of x if 5/2х-7 —3 = 0. 


Solution: We have 


М2х-7-3-0 


Illustration 7: 


=7 =з 
=> те =35 
> 2x -7 =243 [у Gay = 
— 2x = 250 or, x = 125. 


Find the value of 3/64 х 3/512. 

3/64 x 4/512 

= 464х512 

= {828 = 48° = 8. 

Find the value of 42/729 . 

з = rs E: a =a 
= 88% = 3, [> Va" =a] 

7 VoL y 

5 Py | 


Illustration 8: 


Solution: 
[^ Vax Vb = ab] 

ЕЕ n a = a] 
Illustration 9: 


Solution: 


Illustration 10: Find the value of 


Solution: 


Given expression 


21 
= 25 = 3 [^ Ма" = a] 


7 
Illustration 11: Find the value of -/5х 425. 
45х4125-4625 Іс Мах = Jab] 


= 25. 


Solution: 


Illustration 12: Simplify each of the following by 
rationalizing the denominators. 























| 1 745-542 
(i) 24.3 (ii) Јава is 
1 b 2- 
Solution: 0224 ый" Б э 
се 258. 
2 = (v3) 
2-45 _ 
= us 2. 
2273-42. "43-842 
G 184418 зо 
143-542. 3-542. 443-342 
4/3 342. 418530 АВ 3/2 





(79/3 -5V2 X443 - 3V2) 
2 (4,3 +3V2)(4v3 - 3V2) 
3x43- TV3 RIND —542 х 44/3 + 5V2 x 5342 
(443) - G42y 
2843x3 —21V3x2 -2042x3 +15V2x2 
16x3-9x2 
_ 28x3-21x 46 - 20/6 +15x2 
48-18 
_ 84- (21x20) J6 +30 























_ 114- 41/6 

30 |. 80 

Illustration 13: If a and Ь are rational numbers, find 
the values of a and b in the following equation. 




















Уз +2 _ 
CNN a4 b46 . 
. 43-42. 43442, 3442 
Solution: ВВ ВР а 
_ (34 2y 
зу -02 
_ 3+2+2\3х\2 _5+2\6 
Е 3-2 1 


Simplification ЕЗ 


=5 +246 


ә =~a+bV6 ->5%2У6-а-Ь,б. 





Оп equating rational and irrational parts, we get 
a=5 and Ь=2. 


Illustration 14: Find the value of 


(me foe e) 1 2-412-,12--4) 
Solution: Since 72 = 9 x 8, 


therefore, 72 + ,/72--,/72-..о = 9 


Also, since 1224 x 3 














therefore, J2 12-.Л2-.. = 3. 
. . 9 
Thus, the given expression = 3 = 3. 
Fractions 
1. Continued Fraction 
Fractions of the form 7 + 2 3 
5+ 
2 
an | 
3-- 
4 


are called, ‘continued fractions’. 
To simplify a continued fraction, we start from the 
bottom and work upwards. 


Illustration 15: Simplify 3 — 








4+ l 
5 
E 
6+— 
3 
Solution: 3 : -3- ! 
7 7 
4++———.— 4+ 15 
9=— Аж 
6-- 0 


Multiply the numerator and denominator of the lowest 





15 
term by 3 to get —. 
шилэн 








Multiply the numerator and denominator 


28 
by 4 to get —. 


7 
4 
Multiply the numerator and denominator of the 


сы 
grt 
33 

_ 480-33 447 _ 2127 


160 160 ^160 


2. Comparison of Fractions 
The following points are found useful while comparing 
two or more fractions. 


of the lowest term 





33 
term by 33 to get —. 
y 23 t0 Ee T60 





If the denominators of the fractions are same, the 
largest is one whose numerator is the largest. 


Illustration 16: 
the following? 


Which is the largest fraction among 


Solution: 2 | 


If the numerators of the fractions are same, 


the largest is one whose denominator is the 
smallest. 


Illustration 17: 
the following? 


Which is the largest fraction among 


22 ad? 
: 2 7 9 
Solution: - 

2 


(9) If neither the numerators nor the denominators 
of the fractions are same, then they are converted 
into equivalent fractions of the same denominator 
by taking the L.C.M. of the denominators of 
the given fractions. Then the fractions are 
compared according to (1). 


Illustration 18: 
the following? 


Which is the largest fraction among 
5 
23° 

L.C.M. of 2, 3, 5 and 8 = 120. 


1 1x60 60 
2 2x60 120 


Solution: 
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Then, 
2 2x40 80 
3 3x40 120 
4 4x24 96 
5 5x24 120 
5 5х15 75 
and, —= ---- 
8 8x15 120 


Now, the denominator of these fractions are same and 
the largest numerator is 96. Hence, the largest fraction 
. 96 24 
is ——., that is, -. 

1220 5 


Two fractions can also be compared by cross-multi- 
plication method. 


Illustration 19: Which is greater £ or <? 


Solution: Step 1. By cross-multipling the two given fractions 


6 5 
13 X ГА 
we get 6 x 7 = 42 and 13 х 5 = 65. 
Step 2. Since 65 is greater than 42 and in 65, the 


numerator of 3 is included, ~. 3 is greater than 5. 


If the difference of the numerator апа denomina- 
tor of each of the given fractions be same, then the 


fraction of the largest numerator is the smallest. 


Illustration 20: 
the largest? 


Which of the following fraction is 


2 3 5 9 
T 9. = 3 ps an e 
346 10 
Solution: Іп each of the given fractions, the difference 
between the numerator and denominator is same and 


the largest numerator is 9. The largest fraction is =. 


: : х xta x+2a 
In the given fractions, — 


5, + , 4 3» 
х+па к; 


y +nb 
Increase in Numerator 








3 


‚ where a < b 





(a) If > first fraction, 
Increase in Denominator 


the last value is the greatest. 


Increase in Numerator Ё 
(р) If 1 | < first fraction, 
Increase in Denominator 


the last value is the least. 





Increase in Numerator А 
(c) If — — — — — =first fraction, 
Increase in Denominator 


all values are equal. 


Illustration 21: 
the greatest? 


Which one the following fractions is 


increase in numerator 


Solution: Since, is less 





increase in denominator 
a 38 M: 
than the first fraction 8” therefore, the first fraction 4 
is the greatest. 


Illustration 22: Which of the following fractions is 


the least? 
24 6 8 
5n 11 17 23 
| i i t 2 . 
Solution: Since, increase 1n numerator _ _ 1 is 





increase in denominator 6 3 
2 . 
less than the first fraction 8” therefore, the last fraction 


2 is the least. 
23 


1. Inserting a fraction between two given fractions. 


a 


1 
To insert a fraction between two given fractions b and 
1 


а; 
b , the following steps may be useful. 
2 


Step 1 The numerators of the two given fractions are 
added to get the numerator of the resulting fraction, 
that is, a, + a. 


Step 2 The denominators of the two given fractions 
are added to get the denominator of the resulting 
fraction, that is, b, + bp. 








А % a, + a, 
Step 3 The resulting fraction = b +b, ` 
1 : 2 4 

Illustration 23: Insert a fraction between — and —. 
Solution: By using the given method, 7 

22+4 4 2 6 4 214 

85477 5127 527 
Illustration 24: Insert three fractions between 2 and 5. 
Solution: Ву using the given method, 


5 549 9 5 14 9 
777-1711 7718711 
57 9 
779711. 





7 
ог, 23 
9 


Simplification Я 





Further, 5 9 
Thus, the three fractions inserted between — and — 
5 5+7 7 7+9 9 5 12 7 16 9 3 7 4 7 11 
Й т) , T ? ? , > are —,— and =, 
7 7+9 9 9+11 11 7 16 9 20 11 479 5 
ж Baa 
749 5 11 


[| EXERCISE-I 



































1. Simplify: 2 . 1 1/3 1/7 3 : 
3 3 3 3 1 22 7. The simplification of | — + yields: 
ШАЛЫГ (22422) 22615225 2 214 2\8 4 
10 7 10 5 5 7 T 7 

a) — b) = 
e $2 E ®з; 
с 
27 107 
(c) — (d) — 
1 64 112 
2. 141 efi | =? 
3 8. Simplify: 1 — [2 - {5 - (4 - 3-2)}] 
7 2 (a) 1 (b) 2 
aj b) - 
5% WES (с) 3 (d) 4 
4 8 
(c) = (а) None of these 9. 3 + С 5)+ fu 2)+ (2+ 5|| 27 
33 55 
(a) — b) — 
3. sex of $43 of 3] LI? 71 0) 17 
8 34 3 13 RN 6 
(a) 9 (b) 12 (с) 1m (d) None of these 
шан шаадаг 10. 69842 х69842-301585:30158 _ , 

4. Simplify: | 69842 — 30158 | 
2+[2+2+{2+2+(2+2-+3)\] (а) 100000 (b) 69842 
(a) 13/15 (b) 17/15 (c) 39684 (d) 30158 
(c) 11/15 (d) None of these 21-21 

ЭМГ” 7. 1 
11. Simplify : 
11 1 

ате st. es 2-1. 9 

21414 2 3 6 4 1 24 l 
1 
1 3 = 
(а) — (b) — 
4 4 E 1 
4 (a) — (Bier 
(c) 3 (d) None of these 2 
1 
0.8x 0.8x 0 975 па 

6. The simplification of — X 08A 009208 
gives: 0.8x0.8+0.8x0.5+0.5x0.5 12. The value op 2275Х2.78х275-2.25х2.25х2.25 
(a) 0.8 (b) 04 Ээ 2.75Х2.75-2.75х2.25-2.25х 2.25 
(c) 0.3 (4) 0.13 (a) 0.30 (b) 0.50 


(c) 3.00 (d) 5.00 
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13. 


14. 


15; 


16. 


17. 


18. 


19. 











—+4+20 
--? 
1 
—х4+20 
2 
81 3 
a) — b)2-— 
(a) T (b) T 
161 
(c) — (d) 1 
176 
E 0.53 x 0.53—2x 0.53x 0.41+ 0.41x 0.41 
valuate ~~~" тУт 
0.53x 0.41 
(a) 0.16 (b) 0.8 
(c) 0.12 (d) None of these 
2 4 
The value of 2 a is: 
2 4 
(a) — (b) — 
3 9 
16 32 
шэ dy c 
(c) T (d) 243 
The simplification of 1 + yields the result: 
2*—1 
122 
3 
2 7 
(a) — (b) — 
7 9 
9 13 
(c) = (d) — 
7 7 
108 + ? of хз =105 
(a) 15 (b) 63 
(c) 24 (d) 36 
The value of 
1 1 1 
1+ 1+ + up to four places of 
4x3 4x3 ^ 4x3 
decimals is: 
(a) 1.1202 (b) 1.1203 
(c) 1.1204 (d) None of these 


2 what part of Is 
48 12 


1 
b) — 
(a) DI 


| Nw 


(c) (d) None of these 


20. 


21. 


22. 


23. 


24. 


25. 


The simplification of 





1+ i yields the result 
1+— 
1-2 
3 

7 4 

а) — b) - 

(а) (b) 3 

(c) 2 (4) None of these 


Which of the following fractions is less than 2 апа 


greater than : ? 


1 23 
(a) ri (b) 24 
11 17 
(c) 12 (d) 24 


1 
How many : 's are there in MET 


(a) 300 
(c) 500 


(b) 400 
(d) Cannot be determined. 


Ina college, : th of the girls and s th of the boys took 


part in a social camp. What part of the total number 
of students in the college took part in the camp? 


13 13 
a) — b) zx 
9 40 > 80 
(с) E (d) Data inadequate 
тыы of ы кй ы of (2-4) =? 
222 4 5 3 8 3-3 
1 1 
а)3- b) 2— 
(a) : (b) 21 
(c) 455 (а) None of these 


When simplified, the product 





(2 JE ЗГ 2| se (2-2) is equal to: 
3 5 7 1001 
991 1001 
a) —— bj 2222 
@) 1001 0) 13 
(c) — (d) None of these 


Simplification Е 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 

















The value of : + : + : + l is 
1.2.3 2.3. 3.4.5 4.5.6 
7 1 
а) — b) - 
(a) T (b) 7 
(с) i (d) None of these 
30 
joa tale +? 
з 6 3 18 
5 4 
392 b) 137- 
(a) 5 (5) 9 
(с) 297 (d) None of these 
3 + | (8-5)+4(4 э+ [2+ &/ =? 
: : : Т 7 
13 68 
a) — b) — 
o 17 ©) 13 
17 13 
c) — d) — 
©) 13 © 68 
3 2 3 А 
If the numbers =,=, — are given, then we can say 
that: 534 
(ies. (бу ызы” 
5 5 
3 2 3 3 2 3 
с) -»-»- d) -»-»- 
©) 4 3 5 © 5 3 4 
(272 —32)(124+176) , 
17x15-15 
(a) 0 (b) 2.25 
(c) 300 (d) None of these 
f= I thea ч is equal to: 
b 2 За- 
(a) 3 (b) -3 
(с) —5 (d) -1 
(20 + 5)+2+(16+8)x2+(10+5) x (3 + 2)=? 
(a) 9 (b) 12 
(c) 15 (d) 18 
22805 8 13,341 _,7 
6 7 9 5 4 3 9 
7 6 
a) — b) — 
(a) Е (b) = 


(с) 1 (d) None of these 


34. 


35. 


36. 


37. 


38. 


39. 


40. 





дав ogg! -142 
2 6 3 3 


(a) 32 (b) 12 
5 5 
(с) 42 (4) 44 


The simplification of 
0.67 x 0.67 x 0.67 — 0.001 





gives: 
0.67 x 0.67 + 0.067 + 0.01 
(a) 0.57 (b) 0.66 
(c) 0.68 (d) 0.77 


In а certain college, the number of girls is twice the 
number of boys. сі of the girls and Qu of the 


boys took part in a social camp. What part of the 
total number of students took part in the camp? 


7 7 
й Б) — 
@) 40 „т 
2 1 
& d) — 
©) 12 OF 


If we multiply a fraction by itself and divide the 
product by its reciprocal, the fraction thus obtained 


is 1826. The fraction is: 
27 


8 2 
(a) 35 (b) ас 
(с) 1 : (4) None of these 
Which of the following numbers is the greatest? 
(a) (0.3? (b) 1 + 0.3 
(©) x (d) 045 


What fraction must be subtracted from the sum of 


i and - to have an average of L of all the three 
4 6 12 


fractions? 
1 1 
x b = 
(a) 5 (5) г 
(с) 1 (а) 1 
4 6 


A person was to multiply a fraction by A Instead, 
he divided and got an answer which exceeds the 


1 . 
correct answer by —. The correct answer is: 
7 


m Chapter 4 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 








6 36 
a) — b) — 
(a) Т (5) m 
(c) 4 (d) None of these 
24 42-2 — 
ng 23 2 
(a) 2 (b) 4 
(c) 0 (d) Cannot be determined 
The value of Es : + : + is correct to 
2 23 2.3.4 2.3.4.5 
three places of decimal: 
(a) 0.713 (b) 0.715 
(c) 0.717 (d) 0.718 
2-- 
2-12 22 
0.2х 3.6 
(а) 17.82 (0) 17.22 
(с) 17.28 (4) 17.12 
19хХ7 x 18 = 84 
(a) 3.11 (b) 3.12 
(c) 3.13 (d) 3.14 
The difference between the sum of 1 ый 21, 3 EA 
1 1 4 3 12 
5 5 and 2 6 and the nearest whole number is: 
2 13 
a) — b) = 
e) 15 e) 15 
(c) Hu (d) None of these 
60 
3 1 3 
2— |x| у= |=, find the values of x and y. 
x 2 4 
(a) (3, 19) (b) (3, 14) 
(c) (14, 3) (d) (24, 6) 


If we multiply a fraction by itself and divide the 
product by the square of its reciprocal, the fraction 


obtained is 3 = The original fraction is: 


16 8 

— b) > 
(a) 9 (5) т 

4 1 

2 d) — 
(с) | (d) 3 
Ifxxy-(x*2)(y-2) then 7 x 52? 
(a) 234 (b) 243 
(c) 343 (d) 423 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


If т and n are whole numbers such that m” = 121, 


then (m — 1)"! =? 
(a) 10 (b) 10? 
(с) 10° (d) 104 


: Ї 1 А 
Between two fractions — and — , how many fractions 
are there in all? 8 
(a) Four 
(c) Sixteen 


(b) Zero 
(d) Infinite 


A boy was asked to multiply a given number by 
8/17. Instead, he divided it by — ай got the result 


225 more than what he should have got if he had 
multiplied the number by 8/17. The given number 
was: 








(a) 8 (b) 17 
(c) 64 (d) 136 
1 1 1 1. 
The value of + + Toc is: 
12 23 3.4 9.10 
11 8 
a) — b) = 
(a) T (b) 
9 25 
С) = d- == 
2 10 (Ф 1089 
41296 | DE 
ф 7495 
(а) 6 (b) 3 
(c) 9 (d) 12 


If we multiply a fraction by itself and divide the 
product by its reciprocal, the fraction thus obtained 


is 18:22, The original fraction is: 
27 








8 2 
a) — 5)2- 
(a) Эл (b) 3 
(с) 1 i (d) None of these 
jp Л , what is 5 equal to? 
a+b 23 а- 
11 17 
а b) — 
(a) T (b) 2: 
23 23 
(c) — (4) — 
11 17 


A tin of oil was i the full when 6 bottles of oil 


were taken out. Again, 4 bottles of oil were poured 


Simplification Ш 


into it, it was S full. How many bottles of oil it 63. If à? + b? = 45 and ab = 18, find 2+2. 
а 


may contain? 
































1 2 
= b) = 
(a) 10 (b) 20 9) з шаг 
(c) 30 (4) 40 | 
(с) 2 (d) Cannot be determined 
57. In an examination, a student was asked to find = 
2 2 
of a certain number. By mistake, he fond af it. 64. If £ = = са , then find the value of aXe in 
| C *d^ са а-5 
His answer was 150 more than the correct answer. 
. ) terms of c and 4 only. 
The given number is: , 
(a) 180 (b) 240 ap s (b) < 
(c) 280 (d) 290 ed c+d 
-d c+d 
(с) < (d) 
58. The value of (2 ЗЕ ӘБ ӘСЕ ШТІ ста с-а 
is: а-а 001 65. (1.06 + 0.04)? — 2 = 4 x 1.06 x 0.04 
(a) 1003 (b) 1003 (a) 1.04 (b) 1.4 
3 1001 (c) 1.5 (d) Cannot be determined 
1 
(c) 1001 (d) None of these 66. The highest score in an inning was 2 of the total 
score and the next highest was 5 of the remainder. 
59. If 2" = 64, then find the value of и. 2 
8 b) 10 These scores differ by 8 runs. What was the total 
(a) (b) score in the innings? 
(c) 12 (d) 16 
(a) 162 (b) 152 
60. If 10?" = 25, then what is the value of 10”? (c) 142 (d) 132 
(a) —5 (b) 5 ү 
67. Simplify (=) + (64) "7 + (-32)/^ 
1 1 64 
(с) =z (4) (= 
25 25 | 3 
(е) None of these (a) М. (5) ын 
61. 111548 49-222 (зі (а) 17.2 
3 10 3 8 8 
(a) 2.4 (b) 4.2 64 9 
(c) 2.6 (d) 2.8 6g, 121 64 _» 
LN 
62. Simplify: 11 8 
1/2 -1/2 -1/2 
а”-а +1 а (a) 88 (b) 31 
1-а 1+ Ja 31 88 
a а-1 41 99 
ыг. b) — (c) — (d) — 
(a) zl (b) 5 99 4l 
2 2 1 : 1 
(c) --- (d) --- 69. When — of a number is subtracted from — of the 
а-1 1-а 4 3 


same number, the remainder obtained is 12. The 
number is: 


Е Chapter 4 


70. 


71. 


72. 


73. 


(a) 144 
(c) 120 
(е) None of these 


(b) 72 
(d) 63 


What is the difference between the largest and the 
smallest fractions: 


5 21 9 and 5 


S = 229 
8735716 7 

33 11 
a) — b) es 
ETE 0) 37 

13 9 
e). = — d) — 
OF (9 5 


(е) None of these 


If a man spends 2 part of money and, again earns 
5 part of the remaining money, what part of his 


money is with him now? 


1 1 
El Ъ) = 
(а) 2 (b) 4 
2 3 
(c) - (4) 7 
1 
(е) 3 


Manmohan spends 2 part of his money as pocket 
money and - of the remainder in other affairs. If he 


is left with $48 per month, what is his monthly income? 
(a) 3360 (b) 3400 

(c) 3320 (d) 3300 

(e) None of these 


If the difference between ы; рагі апа - part of a 


number is 4, what is the number? 
(a) 60 (b) 100 
(c) 80 (d) 40 

(е) None of these 


74. 


75. 


76. 


77. 


78. 


If ; part of a number is 96, what is the value of 


3 part of the same number? 
4 


(a) 48 
(c) 108 
(e) None of these 


(b) 192 
(d) 72 


A man completes 4 of his journey by aeroplane, 
Е by train and the rest by taxi. What part of his 


journey does he complete by taxi? 


8 7 
а) — (b) — 
o 15 15 
(c) = (d) None of these 





ШЕЛ tse la ӨШ 5 then what 
3A 3A 4 70) 70 


Is the value of x? 


(a) 69 (b) 35 

(c) 20 (d) 15 

(e) 1 

The value of 
1.073x1.073—0.927 (3) x9* 





1.073 — 0.927 (27)! x (3y ss 
1 
2 b) — 
(a) (b) 5 
1 1 
2— 4) 3- 
(с) 5 (4) 9 


(е) None of these. 





The value of 

2/2 2/3 24/4 345 . 5-75 | 
10715 ‚535 Г 4735 6 1S: 

(a) 5 (b) 6 

(c) 10 (d) 15 


(e) None of these 


. What is the value of 


Simplification 


EXERCISE 2 
(BASED ON MEMORY) 





. If P= zi ,Q- al and Rede then which 
9597 96x 98 97 


of the following is TRUE? 


(a) P « Q «R (DR«Q«P 
(c) Q«P«R (d)R<P<Q 
[SSC CGL Tier-II CBE, 2018] 


СООО 
ООН. = 


what is the value of = 





207 339 
= = 

(а) 560 (>) 1120 
113 69 
2a d) cm 

© 350 @ 155 


[SSC CGL Тїег-П CBE, 2018] 


5.6 x 0.36 + 0.42 x3.2, 
0.8x2.1 | 


(а) 2 (b) 1 
3 
(c) 3 (d) 7 


[SSC CGL Tier-II CBE,. 2018] 





. Determine the value of ‘x’. If 


_ (943-- 864)? — (943 — 864)? 


(1886 x 1728) 
(a) 1 (b) 4 
(c) 79 (d) 1789 


[SSC CHSL (10 + 2) Tier-I CBE, 2018] 
. Which of the following is CORRECT rationalised 





15 
form of ? 
orm О (52 
(а) 5/5-6 (b) 55-30 
(c) 1545 —30 (d) 454/5 -30 


(SSC CHSL(10 + 2) Tier-I CBE, 2018] 


. Which of the following statement(s) is/are TRUE? 


L33 32^ 


П. 333 > (33? 
(a) Only I 
(b) Only II 
(c) Both I and II 
(d) Neither I nor II 
[SSC CGL Tier-II CBE, 2018] 


. Which of the following statements(s) Is/are TRUE? 


1222-2222: 
352/5 442 





II. 3 « 2 < 1 
245 343 445 

(a) Only I 

(b) Only II 


(c) Both I and II 
(d) Neither I nor II 
[SSC CGL Tier-II CBE, 2018] 


. Which of the following statement(s) is/are TRUE? 





ЛЕТ 4510-5448 


П. 417 - 411» 4/15 +413 
(a) Only I 
(b) Only II 
(c) Both I and II 
(d) Neither I nor II 
[SSC CGL Tier-II CBE, 2018] 





. Which of the following statement(s) is/are TRUE? 


]. V12 > 416 > 424 
п. 3/25 > 3/32 > 9/48 
ш. 4/9 > 3/15 > 5/24 


(a) Only I and II 
(b) Only I and III 
(c) Only I 
(d) All are True. 
[SSC CGL Tier-II CBE, 2018] 


Ш Chapter 4 


10. 


11. 


12. 


13. 


14. 


Which of the following TRUE? 


1 1 1 
L —>—>— 
312 429° ds 


1 i. 4 
ыт Rt. 
4729 202 45 
1 1 1 
Ш. 55-55 
J5' 312 4/29 
1 1 1 
IV. 5552-25-52 
5 4/29 Ур 
(a) Only I 
(с) Only Ш 


(b) Only II 
(d) Only IV 
[SSC CGL Tier-II CBE, 2018] 


Which of the following is TRUE? 


I. 311> 4/7 > 445 

II. АТ > 3/11 > 4/45 
ш. V7 > 4/45 > 3/11 
IV. 445 > 47» 3/11 


(a) Only I 
(c) Only Ш 


(b) Only H 
(d) Only IV 
[SSC CGL Тїег-П CBE, 2018] 


Which of the following statement(s) is/are TRUE? 





I. V144 x 436 x 3/125 x V121 





П. 324 + 4/49 < 3/216 x V9 
(a) Only I 
(b) Only II 
(c) Neither I nor II 
(d) Both I and II 
(SSC CHSL(10 + 2) Tier-I CBE, 2018] 
What is the value of 
(1.2 + (0.8)? + (0.7? — 2.016 : 
(1.35) (0.2)? + (0.8)? + (0.7)? -0.96 — 0.84-0.56 





1 
(b) 2 


(d) 2 
[SSC CGL Tier CBE, 2018] 


1 
(a) 4 


(c) 1 





What is the value of 4729 + 472.9 + 47.29? 
(a) 40.5 (b) 45.6 
(c) 33.5 (d) 38.23 
[SSC CHSL (10 + 2) Tier-I CBE, 2018] 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


How many 100 digit positive number are there? 
(a) 9 x 10?? (b) 9 х 10199 
(c) 10100 (d) 11 x 10% 

[SSC CGL Tier-II CBE, 2018] 
What is the unit digit of (217)*! x (819) x (414)°4 
х (342)8129 
(a) 2 
(c) 6 


(b) 4 
(d) 8 
[SSC CGL Tier-II CBE, 2018] 


3 3 
Find the value of |у +(49)2 | 














117549 117550 
b 
(8) 43 (0) заз 
117659 117650 
а 
ЕТ (@ 3B 


[SSC CHSL (10 + 2) Tier-I CBE, 2018] 


Calculate the total number of prime factors in the 
expression (4)!! x (5)? x (3)? x (13? 
(a) 30 (b) 31 
(c) 33 (d) 32 

[SSC CHSL (10 + 2) Tier-I CBE, 2018] 
Twenty one times of a positive number is less than 
its square by 100. The value of the positive number 
is 
(a) 25 
(c) 42 


(b) 26 
(d) 41 
[SSC CGL Tier-II (CBE), 2017] 
The least number to be subtracted from 16800 to 
make it a perfect square is 
(a) 169 (b) 219 
(c) 159 (d) 249 
[SSC Multi-Tasking Staff, 2017] 
What is the smallest value that must be added to 
708 so that the resultant is a perfect square? 
(a) 8 (b) 12 
(c) 20 (d) 32 
[SSC CAPFs ASI and Delhi Police SI, 2017] 
For what value of N, 270 N will be a perfect square, 
where 270 N is a 4-digit number? 
(a) 1 (b) 6 
(c) 4 (d) 9 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


Simplification 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


What least value should be added to 2505, so that 
it becomes a perfect square? 
(a) 5 (b) 20 
(c) 70 (d) 96 
[SSC CAPFs ASI and Delhi Police SI, 2017] 

By which least number should 5000 be divided so 
that it be comes a perfect square? 
(a) 2 (b) 5 
(c) 10 (d) 25 

[SSC CGL Tier-I CBE, 2017] 
If the square of sum of three positive consecutive 
natural numbers exceeds the sum of their squares by 
292, then what is the squares by 292, then what is 
the largest of the three numbers? 
(a) 5 (b) 6 
(c) 7 (d) 8 

[SSC CGL Tier-I CBE, 2017] 


If - of x of 2 equals 20 , then the value of 
6 2 7 4 


x is 
(a) —1.5 (b) 3 
(с) —2.5 (а) 6 


[SSC ССГ, Tier-I CBE, 2017] 
If 6088 x ? = 7610, then value of ‘?’ is 


(a) (b) 


(c) (4) 


[SSC CHSL Tier-I CBE, 2017] 


эм Al 
OV мы 


5 2.9 4 
—of x |-| sof — -- 
ІҒ E x] ( 2) equal = then find x. 


(b) 0.12 
(d) 0.54 
[SSC CGL (10+2) Tier-I CBE, 2017] 


What is the value of 





9991 + 9991 + 999 : +999 | +999 : ? 
2 6 12 20 30 


1 5 

999— b) 9992 

(а) 6 (5) 6 
(c) 49954 (а) 49952 
6 6 


[SSC CAPFs ASI and Delhi Police SI, 2017] 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


What is the value of 





ИЙ it i ЖИЙ ы 
2 6 12 20 30 
1 5 
a) 111- b) 111- 
(5) Т er 
5 1 
c) 555— d) 555— 
orm 0) 222 


[SSC CAPFs ASI апа Delhi Police SI, 2017] 


If (-1)х@-®+з=-2 then what is the value 


of x? 
(a) 16 (b) 4 
(с) -6 (d) -4 


[SSC ССІ. Тіег-І CBE, 2017] 





What is the value of 9141924293 41917 
3 3 4 4 


(a) 67 
(c) 59 


(b) 65 
(d) 69 
[SSC Multi-Tasking Staff, 2017] 


What is the value of stag anil 
2 2 2 


49 25 
(a) 3 (b) Ет 
2 27 
(с) 3 (d) > 


[SSC Delhi Police Constable, 2017] 


If х-3-247, then Vx ғ) is equal to 
Ух 


(а) 0 (b) 1 


(с) 2 (а) 242 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


If r=(4)=vB. then what is the value of 
x 





(a) 169 (b) 1694/5 
(c) 393 (d) 507 
[SSC CGL Tier-I CBE, 2017] 
1 
ЇГ хо ЯС” =1, then what is the value of х. 
Х 
x42 | x38 | 30 | x^ | x18 | х!? | x + 12 


|а| Chapter 4 


37. 


38. 


39. 


40. 


41. 





(a) -9 (b) 0 
(c) 1 (d) 9 
[SSC CHSL Tier-I CBE,. 2017] 
If Es then what is the value of 
х+2а x+2Vb 
h b)? 
20 +2507 (when a D 
(a) 0 (b) 2 
(Va + vb) 
(c) 4 М 
(Ja - Jb) 


[SSC CGL Tier-I CBE, 12017] 


1 
If =*(1)=2, then what is the value of x?! + 
x 





X 
(a) 0 (b) 1 
(c) 2 (d) 4 
[SSC CGL Tier-I CBE, 2017] 
If x= 24-43 then what is the value of (x? + x — 
2-43 
9)? 
(a) 0 (b) 342 
(c) 343 (d) 5/3 
[SSC CGL Tier-I CBE, 2017] 
(45-43) | 
If N= , then what is the value of 
(/7-43) 
N+ | 1); 
М 
(а) 2/2 (b) 5 
(c) 10 (d) 13 


[SSC CAPFs ASI and Delhi Police SI, 2017] 
What is the simplified value of (2 + 1)(22 + 1) (25 
+ DS + 1)? 
= (р) 2/5 = 1 
(с): 2" =1 "= 

[SSC CAPFs ASI and Delhi Police SI, 2017] 


42. 


43. 


44. 


45. 


46. 


47. 


If y = (48-45) then what is the value of 
(V6 +5) 
N+ | if 
N 

(a) 10 (b) 11 
(c) 12 (d) 22 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
What is the simplified value of (3 + 1)(32 + 1) (34 





+ 1)(38 + 1)(3!6 + 1)? 





32 _ 16 _ 

(a) 2 o 2-3 
64 128 _ 

o 229 ау 25 








[SSC CAPFs ASI and Delhi Police SI, 2017] 


(0.5)? — (0.1? : 
(0.5)? +0.5х0.1+ (0.1)? _ 
(а) 0.1 (b) 0.4 
(с) 0.5 (4) 0.6 

[SSC CAPFs ASI and Delhi Police SI, 2017] 


What is the value of 


If Je (6+ V5) what id the value of Л? 
м (6-0) 
(a) 6-430 (b) 6 +30 
(c) 11-2430 (d) 11 2/5 
[SSC CAPFs ASI and Delhi Police SI, 2017] 
What is the simplified value of (xU? + 1)9? + 1) 














(х9 + DEE + Do? + 1) + Do? + Dx + 1)? 
m х р 

(a) x -1 a 
64 _ 256 

() 2 (а-ы 


-1 
[SSC CAPFs ASI and Delhi Police SI, 2017] 





What is the value of Inm 


12 18 
(5245) (45- Е! 
(5) 3(545 +) 

(а) 3(3V5+ V3) 


[SSC CGL Tier-I CBE, 2017] 


(a) 15(5/2-4/) 
(c) 15(4/5 +43) 


Simplification 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


What is the value of x in the equation 


[1+ x x _ | " 
x 1+х 46. 





(a) 2 (b) 3 
(c) 2 (d) None of these 
[SSC CGL Tier-I CBE, 2017] 
If NSFP Nee = 2, then what is the value of x? 
45-Хх-415-х 

5 25 
a) — b) — 
(a) 2 (b) 3 
(c) 4 (d) 3 


[SSC CGL Tier-I CBE, 2017] 
What is the value of (2.3 1.7? — (2.3 — 1.7? 


(a) 15.64 (b) 4.45 
(c) 7.82 (d) 6.62 
[SSC Multi-Tasking Staff, 2017] 


What is the value of 43 — 32 + 62 — 52 + 82 — 7? 








(a) 30 (b) 33 
(c) 3 (d) 27 
[SSC Multi-Tasking Staff, 2017] 
If pees , then what is the value of 
(7 + 6) 
(^+) 
Р 

(а) 12 (b) 13 
(c) 24 (d) 26 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
What is the value of 32 + 7? + 112 + 132 + 172 

PaX 9 =. 15°? 

(a) 5 (b) 72 
(c) 92 (d) 184 


[SSC CAPFs ASI and Delhi Police SI, 2017] 
The Unit’s digit of the number 6220 — 4250 is: 


(a) 7 (b) 0 
(c) 1 (d) 4 
[SSC Matric Level MTS, 2017] 


What is the value of positive square root of (69 + 


2845) ? 
(a) 74245 (b) 7-245 
(с) 24745 (4) 2-745 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


411 + 412 + 413 + 414 is divided by 
(a) 7 (b) 14 
(c) 17 (d) 9 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
What is the unit’s digit of 125? + 216216 2 
(a) 5 (b) 1 
(c) 6 (d) 7 

[SSC, 2017] 

Which value among 3200, 2300 and 710? is the largest? 
(a) 3200 (b) 2300 
(c) 71% (d) All are equal 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


Ж 5a-3 17-3a 
If (2) = (2) , what is the value of a? 
y x 


(b) -5 

(d) 3 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
If M = 0.1 + (0.1)? + (0.001)? and N = 0.3 + (0.03? 
+ (0.003), then what is the value of М + № 
(a) 0.411009 (b) 0.413131 
(c) 0.313131 (d) 0.131313 
[SSC CGL Т-П 2017] 


If a perfect square, not divisible by 6, be divided by 
6, the remainder will be 
(a) 1, 3 or 5 (b) 1, 2 or 5 
(c) 1, 3 or 4 (d) 1, 2 or 4 

[SSC CGL Tier-I (CBE), 2016] 
If the sum of square of two real numbers is 41 and 
their sum is 9, then the sum of cubes of these two 
numbers is 
(a) 169 
(c) 189 


(b) 209 

(d) 198 
[SSC CGL Tier-II (CBE), 2016] 
Each member of a club contributes as much rupees 
and much paise as the number of members of the 
club. If the total contribution is $2525, then the 
number of members of the club is 
(a) 60 (b) 45 
(c) 55 (d) 50 

[SSC CGL Tier-II (CBE), 2016] 

The difference between two numbers is 9 and the 
difference between their squares is 207. The numbers 
are: 


(a) 17 and 8 
(c) 15 and 6 


(b) 16 and 7 
(d) 23 and 14 
[SSC CGL Tier-I (CBE), 2016] 


a18 Chapter 4 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


The least number that must be subtracted from 63520 
to make the result a perfect square is 
(a) 30 (b) 24 
(c) 14 (d) 16 
[SSC CGL Tier-I (CBE), 2016] 


If V5 = 2.236, then what is the value of 





45.5 1 

255 4451 
(а) —8.571 (b) —4.845 
(с) —2.987 (а) —6.261 

(SSC CAPFs (СРО) SI & ASI and Delhi Police, 

2016] 
If 48 = 1.732, then the value of 93245 is 
43 

(а) 7.169 (5) 7.196 
(с) 5.198 (4) 7.296 


[SSC CGL Tier-I (CBE), 2016] 


If the number 3/9, 220. 5/25 are arranged in 
ascending order, then the right arrangement is 


(a) 6/25 < 4/20 < 3/9 (b) 3/9 < 4/20 < 025 
(с) 4/20 < 525 < 3/9 (d) 135 < 3/9 < 4/20 

[SSC CGL Tier-I (CBE), 2016] 
The value of 


(1- 2)« (42 - 48) «(43 - Ja)... (M5 - 16) 


1S 


(a) 0 
(c) -3 





(b) 1 

(d) 4 
[SSC CGL Tier-I (CBE), 2016] 
The simplified value of the following expression 1s: 








1 3 4 
411-2430 47-2410 484445 
(a) 0 (b) 1 
(c) 42 (d) V3 
[SSC CAPFs (CPO) SI & ASI Delhi, 2016] 
3/2197 x 3|-125 + Ja 
492 2 
я = OR 
554 571 
(c) — (d) — 


[SSC CGL Tier-II (CBE), 2016] 


72 


73. 


74. 


75. 


76. 


77. 


78. 


If т! = 169, what is the value of (m + 1)(n — 1)? 
(a) 14 (b) 13 
(c) 196 (d) 170 

[SSC CPO, 2016] 
Which of the following numbers is not a factor of 
5974 (p z 0,4 = 0) 
(a) 35 
(c) 1225 


(b) 175 
(d) 735 

[SSC CPO, 2016] 
What will be the remainder when 252126 + 244152 
is divided by 10 
(a) 4 
(c) 0 


(b) 6 
(d) 8 
[SSC CPO, 2016] 


If vx - Jy =1, Jx Jy =17 then Jxy =? 
(а) V72 


(c) 32 





(b) 72 
(d) 24 
[SSC CHSL (10 + 2) Tier-I CBE, 2016] 


х= ү3 гын then the value of 





43 
| Eear 24 " 
442 245 
3 
48 243 
aj 5-— hj 
(a) б (b) ^ 
5 2 
(с) — (d) 3 
[SSC CHSL (10 + 2) Tier-I CBE, 2016] 
What is x, If 32 — 1.532 – 0.9? = 2.43 


(a) -0.5 
(c) -0.7 


(b) 0.6 
(d) -1.6 
[SSC CPO SI & ASI, 2016] 


If х-1442-4/, then find the value of x? — 2x + 4 
(а) 2(7-4/6) 
(c) 2(3+47) 


(b) 2(44- V6) 
(4) (4+6) 


[SSC CGL Tier-I (CBE), 2016] 


Simplification 


Directions (86-90): What should come in place of 
question mark (?) in the following questions? 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


LN Me then the value of iit 18: 
a Jb а b 
1 
(a) — (b) Vab 
ab 
2 1 
с) — > d) —— 
©) ab a 2Jab 


[SSC CGL Tier-I (CBE), 2016] 
1 1 
If х= (0.25)2, y = (0.5?,z = (0.216)?, then 
(b)x>y>z 
(d)x>z>y 
[SSC CGL Tier-I (CBE), 2016] 


()у>х>2 
()2>х>у 


2 

If (4341) =x+v3y, then the value of (x + y) is 
(a) 2 (b) 4 
(c) 6 (d) 8 

[SSC CGL Tier-I (CBE), 2016] 

-1 

р-9,4-417 then the value of (P-e) is 
equal to 


(a) -4 (b) 


(c) 3 (d) 
[SSC CGL Tier-I (CBE), 2016] 


If hp = — ‚ then x equals to 
144 12 


(a) 1 (b) 13 
(c) 27 (d) 25 
[SSC CGL Tier-I (CBE), 2016] 


Wile Ble 


If а= 42-1 and b= 2-1, then the value of 


— 4l. will be 


atl 5-1 
(a) 0 (b) 1 
(c) 2 (а) —1 


[SSC CGL Tier-I (CBE), 2016] 





If "m = 4/13, then : E equals to 
x (x^ — 
1 
(а) 3413 (b) = 
(c) 1 (d) 3 


[SSC CGL Tier-I (CBE), 2016] 


86. 


87. 


88. 


89. 


90. 


4515 +2х14.982 = 450 

(a) 15 (b) 10 

(с) 7 (d) 4 

(e) 12 

30.012 219.98? -? = 21.812 

(a) 49 (b) 50 

(c) 16 (d) 39 

(e) 41 

820.15 + 2379.85+140.01x 4.99 =? 
(a) 4400 (b) 3900 
(c) 3000 (d) 4000 
(e) 4300 

39.97% of 649.8-+ 13.05 = 45.12—? 
(a) 40 (b) 15 

(c) 25 (d) 10 

(e) 30 

(674.87 + 59.98) + 35.02 =? 

(a) 29 (b) 27 

(c) 19 (d) 21 

(е) 11 


[IBPS, 2015] 


[IBPS, 2015] 


[IBPS, 2015] 


[IBPS, 2015] 


[IBPS, 2015] 


Directions (91-95): What approximate value will come 
in place of question mark (?) in the given questions? 
(You are not expected to calculate the exact value) 


1810/24.05 x 7.95 + 11.02 x 18.88 = ? — 306 


91. 


92. 


(a) 1025 (b) 1225 
(с) 1115 (d) 1255 
(e) 1175 


2775 x 160/ [(?) =5550 


(a) 6400 (b) 5625 
(c) 900 (d) 1600 
(e) 2025 


[LIC, 2015] 


[LIC, 2015] 


E Chapter 4 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


24.98? x 16.027/(7.98 х 15.04) x 38.93 = 130 x 22 


(a) 25 (b) 45 
(c) 40 (d) 30 
(e) 20 


[LIC, 2015] 
71.98% of 1200 + 35.06% of 270= ? % of 600 


(a) 140 (b) 125 
(c) 120 (d) 135 
(е) 160 


[LIC, 2015] 
7702/43.96 + 25.11 x 45.88 = ? x 15 


(a) 88 (b) 82 
(c) 68 (d) 76 
(e) 72 


[LIC, 2015] 


Choose the incorrect relation(s) from the following: 


0) 46-42-45--/3 
(1) 46--47-«-4/5--/ 
(ii) 554524545 
(a) (i) (b) (ii) 
(c) (i) and (iii) (d) (ii) and (iii) 
[SSC, 2015] 


The value of 


(0.67X0.67x 0.67) — (0.33x 0.33 0.33) 
(0.67х 0.67) + (0.67 x 0.33) + (0.33x 0.33) 











(a) 3.4 (b) 0.34 
(c) 11 (d) 1.1 
[SSC, 2015] 

6 +7? +8? +9? +10? . 

is equal to 
47:443-а44:243 
(а) 355 (5) 330 
(c) 366 (4) 305 


[SSC, 2015] 
If the cube root of 79507 is 43, then the value of 


4/79.507 + 40.079507 + ¥0.000079507 18: 


(a) 47.73 (b) 0.4773 
(c) 477.3 (d) 4.773 
[SSC, 2015] 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


(0.064 — 0.008) (0.16 — 0.04) 





Find 
(0.16 +0.08 + 0.04) (0.4 4- 0.2)? 
1 
(a) + (b) 3 
3 2 
(с) 2 (4) 3 


[SSC, 2015] 


(a) Vab (b) Jab 
(c) Уа% (d) Jab? 

[SSC, 2015] 
If 5-2 the ratio of (2x + Зу) and (Зу — 2x) is: 

y 

(а)3:2 (b) 3:1 
(c) 1:1 (d) 2:1 

[SSC, 2015] 
The value of: 





| 0.324x0.081x 4.624 
1.5625 x 0.0289 x 72.9 x 64 








(a) 0.24 (b) 0.024 
(c) 2.4 (d) 24 
[SSC, 2015] 
24 
x^ +1 
If <= p = 7 
x 
then the value of 
x41 
36 
Ж 
(а) 432 (5) 433 
(с) 343 (d) 322 


[SSC, 2015] 





If x = 2 then the value of x? + 27 x? + 243x + 631 
(a) 1233 (b) 1231 
(c) 1321 (d) 1211 


[SSC, 2015] 


If р = 99 then the value of p(p? + 3p + 3) 
(a) 999999 (b) 988899 
(c) 989898 (d) 998889 


[SSC, 2015] 


Simplification a21 


107. 


108. 


109. 


110. 


111. 


112. 


113. 


2 а-чс 
If a? +b’ e c? =ab+bc+ac, then the value of 


is: 
(a) 0 
(c) 1 





(b) 2 
(d) -1 
[SSC Examination, 2014] 





If ab+bc+ca=0, then the value of | + 


1 1 ) 
+5 is: 
c —ab 


2 
a —bc 





b —ca 
(a) 0 
(c) 3 


(b) 1 


(d) a4 b«c 
[SSC Examination, 2014] 


If(2+V3)a=(2-V3)b=1 then the value of io 
is: a m 


(a) 1 
(c) 245 


(b) 2 


(d) 4 
[SSC Examination, 2014] 


1 3 
If 3x4 3 p then x? к +1is: 
X x 


1 





(а) 0 (b) — 
27 

5 28 
с) — d) — 
(c) 27 (9) Т 

[SSC Examination, 2014] 
The value of — | z- l z+ 
a +ах+х аг-ахтх 

2ах " 
a* tax +x © 
(a) 2 (b) 1 
(с) —1 (а) 0 


[SSC Examination, 2014] 
What is the value of 





(9414149) « (941-149) , 
(941x 9414149 x149) 
(a) 10 (b) 2 
(c) 1 (d) 100 


[SSC, 2014] 
3 
If 54/5 x 55 +5 2 = 5+2, then the value of a is 
(a) 4 (b) 5 
(c) 6 (d) 8 
[SSC, 2014] 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


The value of (3+2V2) " + (3-22) is 
(a) 198 (b) 27 
(c) 36 (d) 49 


[SSC, 2014] 


The value of м is 
2 1 
(a) x (бу — 
x 
(c) x (d) ху2 


[SSC, 2014] 


и (V3) x9? = 3"x3V3, then find the value of n. 
(a) 4 (b) 5 
(c) 2 (d) 3 

[SSC, 2014] 
If p = 99, then the value of p(p* + 3p + 3) is 


(a) 999999 
(c) 9999999 


(b) 10000001 
(d) 1000001 


[SSC, 2014] 


Solve for x: 3* — 3*! = 486. 
(a) 5 (b) 6 
(c) 7 (d) 9 
[SSC, 2014] 
What is value of 


2.75 X 2.75 X 2.75 — 2.25 X 2.25 x 2.25 
2.75 X 2.75 + 2.75 X 2.25 + 2.25 x 2.25 











(a) 1 0) 5 

3 

(c) 3 (d) 3 

[SSC, 2014] 
The value of jui is 
i 1 
1+ E 

l-a 

(a) 1 (b) 0 
(c) a (4)1-а 


[SSC, 2014] 
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121. 


122. 


123. 


124. 


125. 


126. 


127. 


(243)5 ar 


The value of = MIT NE 18 
9" х3" 

(а) 6 (0) 12 

(c) 3 (4) 9 


188С, 2014| 


If x = у = 333 and z = 334, then the values of x? + 
y! + 22 — 3xyz is: 








(a) 0 (b) 667 
(c) 1000 (d) 2334 
[SSC, 2013] 
x-a x-b x-c | 
If =4(a+b+c),then x is 
b+c с-а a+b 
equal to: 


(a) (a + b + с)? 
(b) a? + 5^ + e 
(c) ab + bc + ca 
(d) à + b? + с2 — ab — bc — ca 
[SSC, 2013] 
If (x — a) (x - b) = 1 and a — b + 5 = 0, then the 


Г 2 
is: 





value of (х-а)- 


(х-а) 
(a) -125 (b) 1 
(с) 125 (4) 140 


[SSC, 2013] 


The value of 14-20 234... is: 











(a) 2 (b) 22 
(c) 23 (d) 25 

[SSC, 2013] 
темен ЭЁ gms 

(346) (6442). (244) 

(a) J2 (b) 0 
(c) 3 (d) /6 

[SSC, 2013] 
If à? + b? — c = 2(a — b — c) — 3, then the value 
of 4a — 3b + 5c is: 
(a) 2 (b) 3 
(c) 5 (d) 6 


[SSC, 2013] 


128 


129. 


130. 


131. 


132. 


133. 


134. 


Dir 


. If Rota then the value of x? +142 is: 
X x 


9 25 
2-2 b - 
(a) т (b) 


(c) 2 (d) 11 
[SSC, 2013] 


Out of the given responses, one of the factors of 
(à? — 22)? + (b — cy + (с? — а?) is: 
(a) (a + b) (a — b) (b) (a + b) (a + b) 
(с) (a - b) (a-b) (@ (2-с) (5 - с) 
[SSC, 2013] 





If x= 3/5 +2, then the value of x2 — 6x? + 12x — 13 
is: 
(a) —1 (b) 1 
(c) 2 (d) 0 
[SSC, 2013] 

The value of GB) — (6e) is: 
(a) 8 (b) 1 
(с) /2 (а) 0 

[SSC Assistant Grade ІП, 2013] 

i. "AN 
If x » land х----83, then x -— is: 
x x 

(a) 764 (b) 750 
(c) 756 (d) 760 


[SSC Assistant Grade III, 2013] 


iy "E 
If |a+—| 23, then а +— =? 
a a 
(а) 2,3 (b) 2 
(с) 345 (d) 0 
[SSC Assistant Grade ІП, 2013] 
Д atl 
If 427—445, the value of a? +a 2 is: 
(а) 3453 (b) 4 
(c) 7 (d) 2,3 
[SSC Assistant Grade III, 2013] 
ections (135-137): What value will come in place 


of the question mark (?) in the following questions? (You 


are 


not expected to calculate the exact value) 


Simplification 


135. 


136. 


137. 


138. 


139. 


140. 


141. 


21++3.9х29+—8.99 =? 


(а) 42 (b) 46 
(c) 44 (d) 34 
(e) 36 


[IBPS PO/MT, 2013] 
22.9889 + ? = 23 
(a) 23 
(c) 237 
(е) None of these 


(b) 1 
(d) 24 


[IBPS PO/MT, 2013] 
10? x 100? + 999999999 = 10? + 10° 








(a) 6 (b) 9 
(c) 7 (4) 10 
(e) 12 
[IBPS PO/MT, 2013] 
3/2 443 ИНЕ 
46-43: (06-42 А8 441200 
(а) 1 (В)--4/3 
(© 434.2 (d) /3-.2 


[SSC Assistant Grade III, 2012] 


If х+у+2=Ь xyt+yztav=-l xyz--] then 
x+y +2? is: 
(a) -2 
(c) 0 


(b) -1 
(d) 1 
[SSC Assistant Grade III, 2012] 


If x^ + y^ +2? = xy yz e zx, (х = 0), then the value 


of EA За, 
2x 
(a) 0 (b) 1 
(с) 3 (à) 1 
2 2 


[SSC Assistant Grade III, 2012] 


x x 


1 
If 43-2)-4, x#0, then the value of X +> 
x 


18: 


(a) 21 (5) 22 
3 3 
(с) 24 (d) 23 
9 9 


[SSC Assistant Grade III, 2012] 


142. 


143. 


144. 


145. 


146. 


147. 


148. 


149. 


If x? +y +2? «2-22(y- x), then value of x? + у" 


+ 2 is equal to: 


(a) 0 (b) 1 
(c) 2 (d) 3 

[SSC Assistant Grade III, 2012] 
If а?Ь = abc = 180, and a, b, с are positive integers, 


then the value of c is: 
(a) 110 
(c) 4 


(b) 1 
(d) 25 
[SSC, 2012] 


2 
If (+) =3, then the value of (x? + x66 + 44 
x 


x6 + x^ + х° + 1) is: 


(a) 1 (b) 2 

(c) 3 (d) 4 
[SSC, 2012] 

а? +}? +e 

If a + b + с = 0, then the value of ——_——— is: 
a? — bc 

(a) 0 (b) 1 

(c) 2 (d) 3 


[SSC, 2012] 


If 5 27 - A43, then the value Ed is: 
Vn 

(a) 245 (b) 4 
(с) 4 (d) 2/3 

[SSC, 2012] 
Ifa-b*-c26,d2 + P + c 214 and à + b+ 
c? = 36, then the value of abc is: 
(a) 3 (b) 6 
(c) 9 (d) 12 

[SSC, 2012] 
If a, b are rational numbers and (а-1)/2-3- 
547 +a, ће value of (a+b) is: 
(a) —5 (b) 3 
(c) -3 (d) 5 


[SSC, 2012] 
If (+) =3, then the value of x20 + 4200 + ,90 
x 
+х#+х®%+х?+х°% +115: 
(а) 0 (b) 1 
(с) 84 (а) 206 
[SSC, 2012] 


E Chapter 4 


Directions (150—154): 


What will come in place of the 


question mark (?) in the following questions? 


150. 


151. 


4003 x 77 — 21015 2 ? x 116 
(a) 2477 (b) 2478 
(c) 2467 (d) 2476 
(e) None of these 
[IBPS PO/MT, 2012] 
(4444 + 40) + (645 + 25) + (3991 + 26) =? 
(a) 280.4 (b) 290.4 
(c) 295.4 (d) 285.4 
(e) None of these 
[IBPS PO/MT, 2012] 


17 (451 1 3 





152. 5 х11—+2—=? 
37 52 7 4 
(a) 303.75 (b) 305.75 
(с) 3033 (d) 3051 
4 4 


153. 


154. 


155. 


156. 


(e) None of these 
[IBPS PO/MT, 2012] 


5 of 4011334. of 341122 =? 
8 10 


(а) 4810 (b) 4980 
(c) 4890 (d) 4930 
(e) 4850 


[IBPS PO/MT, 2012] 








335.01 x 244.99 + 55 =? 
(a) 1490 (b) 1550 
(c) 1420 (d) 1590 
(e) 1400 
[IBPS PO/MT, 2012] 
The value of 32 4/3 + v6 is: 
43--46 46-42 43442 
(а) 4 (5) 0 
(с) 12 (d) 36 
[SSC (GL) Examination, 2011] 
21-13 
The value of 4 is: 
34 
1 
ab 
3-- 
3 
38 109 
a) —— by 
(а) 109 0) 38 
116 
c) I d) — 
(c) (d) 108 


[SSC (GL) Examination, 2011] 


157. 


158. 


159. 


160. 


161. 


162. 


The value of 3+ | ! 





1 : 
+ + is: 
B 3-43 43-3 
(a) 3 + {3 (b) 3 
(c) 1 (d) 0 
[SSC (GL) Examination, 2011] 
If x "EE 10 then the value of x is: 
3+ i 
5+— 
6 
1276 53 
a) —— b) — 
@) 135 0) 6 
(с) 4.35 (4) 9 
[SSC (GL) Examination, 2011] 
3 
The value of 3+ 1 
3+ I 
3+ — 
3 
40 43 
a) — by == 
(a) т (b) Т 
46 41 
с) — d) — 
© 11 (Ф 11 
[SSC (GL) Examination, 2011] 
Ifx= V5+1 ‚ then, the value of 5х? — 5x — 1 is: 
45 -1 
(a) 0 (b) 3 
(c) 4 (d) 5 


[SSC (GL) Examination, 2011] 


67.99% of 1401 — 13.99% of 1299 =? 
(a) 700 (b) 720 
(c) 770 (d) 800 


[Bank of Baroda PO Examination, 2011] 








24Y 399 41 
x : ? 
9 39 899 
(a) 1600 (b) 1650 
(c) 1700 (d) 1550 


[Bank of Baroda PO Examination, 2011] 


Simplification 


163. 


164. 


165. 


166. 


167. 


168. 


169. 


170. 


(15 х 0.40)^ + (1080 + 30)* x (27 х 8)* = (3 x 2)? 





(a) 8 (b) 3 
(c) 12 (d) 16 
[Bank of Baroda PO Examination, 2011] 
9 2 

31,21 15:42 i 

4 2 6 10 12 
(a) 25 (b) 45 
(c) 625 (d) 5 


[Bank of Baroda PO Examination, 2011] 


92 x 576 + 241296 = (?)% + 4/49 
(a) 3 (b) (9) 
(c) 9 (d) 27 


[Bank of Baroda PO Examination, 2011] 
1 1 
6 of (92)% of 153 of (650) = 85 +? 


(а) 18 
(с) 19 


(b) 21 
(d) 28 
[Bank of Baroda PO Examination, 2011] 


Seema bought 20 pens, 8 packets of wax colours, 6 
calculators, and 7 pencil boxes. The price of a pen 
is 27, a packet of wax colour is 222, a calculator is 
3175, and a pencil box is X14 more than the combined 
price of one pen and one packet of wax colours. How 
much amount did Seema pay to the shopkeeper? 


(а) 21491 (5) 21725 
(с) 21667 (d) $1527 
[IBPS Bank РО Examination, 2011] 
The value of (8) ху” is: 
(8))** х(3) 
(a) 3 (b) 6 
(c) 9 (d) 8.2 


[SSC, 2011] 


While selling, a businessman allows 40% discount 
on the marked price and there is a loss of 30%. If 
it is sold at the marked price, profit percent will be: 


(a) 10% (b) 20% 


(c) 162% (а) 161% 
3 3 


[SSC, 2011] 
If a? + b? + c = 2(a — b — c)-3, then the value of 
(a — b + c) is: 
(a) —1 
(c) 1 


(b) 3 
(d) -2 
[SSC, 2011] 


171. 


172. 


173. 


174. 


175. 


176. 


Directions (177—184): 


1 
If x? + 3x + 1 = 0, then the value of x! + — is: 


(a) -18 (b) 18 i 
(c) 36 (d) -36 
[SSC, 2011] 


3 


If х.х? = 1, then the value of à? + P? + с? is: 
(a) 9 (b) abc 
(c)a+b+c (d) 3abc 


[SSC, 2011] 


1 
If a+—+2=0, then the value of G =) is: 
a a 
(a) 0 (b) 2 
(c) 1 (d) 2 
[SSC, 2011] 
If a, b, c are three non-zero real numbers such 


that a + b + c = 0; and P? + ca, then the value of 
a xb + с? is: 


b’ —ca 
(a) 3 (b) 2 
(c) 0 (d) 1 


[SSC, 2011] 


If af + а?Ь? + b? = 8 and а? + ab + b? = 4, then 
the value of ab is: 

(a) —1 (b) 0 

(c) 0 (d) 1 


[SSC, 2011] 


If a = 25, = 15, с = —10; then the value of 
a+b? +c -3abc 

(a - by. +(b-c) - (c- ay 

(a) 30 (b) -15 

(c) -30 (d) 15 





[SSC, 2011] 
What will come in the place of 


question mark (?) in the following questions? 


177. 


178. 


3463 х 295 — 18611 = ? + 5883 
(a) 997091 (b) 997071 
(c) 997090 (d) 999070 


(e) None of these 
[IBPS PO/MT, 2011] 


(23.1)? + (48.6)? — (39.8)? = ? + 1147.69 
(а) (13.6)? (b) /12.8 
(c) 163.84 (d) 12.8 


(e) None of these 
[IBPS PO/MT, 2011] 


E Chapter 4 


28 195 39 5 
3 х : + =? 
65 308 44 26 





(а) : (5) 0.75 


(c) 11 (à) 1 
2 2 


(e) None of these 
[IBPS PO/MT, 2011] 


180. 43931.03 + 2111.02 x 401.04 =? 


(a) 8800 (b) 7600 
(c) 7400 (d) 9000 
(e) 8300 


[IBPS PO/MT, 2011] 
181. 59.88 + 1221 x 635 =? 


(a) 10 (b) 50 
(c) 30 (d) 70 
(e) 90 


[IBPS PO/MT, 2011] 


182. lot Žof 3 of 1715 =? 
8 3 5 
(a) 80 (b) 85 
(c) 90 (d) 95 
(e) 75 


[SBI Associates Banks PO, 2011] 
183. 25.05 x 123.95 + 388.999 x 15.001 =? 


(a) 900 (b) 8950 
(c) 8935 (d) 8975 
(e) 8995 


[SBI Associates Banks PO, 2011] 
184. 561 — 35.05 x 19.99 2 ? 


(a) 320 (b) 330 
(с) 315 (d) 325 
(e) 335 


[SBI Associates Banks PO, 2011] 


Directions (185-188): 
question mark (?) in the following questions? 
185. (21? — 3717 = 59 = 2 x 8 

(a) 43.75 (b) 42.25 

(c) 45.75 (d) 47.25 

(e) None of these 


What will come in the place of 


[IOB PO, 2011] 





186. 21 12228247 12 
8 16 32 64 

(а) 22 (b) 1. 

32 64 

5 11 

c) 2— d) I= 

с) 32 (Ф 64 


(е) None of these 
ПОВ PO, 2011] 


187. (0.64)* +(0.512)° x (0.8) = (0.8)? 
(a) 5 (b) 12 
(c) 0 (d) 6 
(е) None of these 
ПОВ PO, 2011] 





188. 415 x12+9-125+21=? 


(a) 18 (b) 24 
(c) 196 (d) 56 
(e) 14 


[IOB PO, 2011] 
Directions (189—191): What approximate value will 
come in the place of the question mark (?) in the 
following questions? (You are not expected to calculate 
the exact value.) 


189. 7441 + 34 x 12 =? х9 + 110 





(a) 420 (b) 280 

(c) 590 (d) 350 

(e) 220 

[IOB PO, 2011] 
190. 989. 65 515 23 
34 $869 207 

(a) 840 (b) 920 

(c) 970 (d) 780 

(e) 1000 


[IOB PO, 2011] 
191. (32.13)? + (23.96)? - (17.11)? =? 


(a) 1270 (b) 1420 
(c) 1450 (d) 1360 
(e) 1310 
[IOB PO, 2011] 
192. The value of 4— 2 
1- 
1 
3%--7 
2+— 
4 
1 1 
а) — b) = 
(a) г ( > 
1 1 
с) — d) — 
(c) a (d) : 


[SSC 2011] 


Simplification ri 


193. 


194. 


195. 


196. 


197. 


198. 


127 in the form Ë is equal to: 


q 
127 73 
a) — by == 
(8 100 5) 100 
14 11 
с) — d) == 
©) 11 (9 14 


[SSC (GL) Examination, 2010] 


18: 





3 


1 1 
It 2p * — = 4 the value of ps 
P 


(a) 4 
(c) 8 


(b) 5 
(d) 15 
[SSC (GL) Examination, 2010] 


(0.1 x 0.01 x 0.001 x 107) is equal to: 


1 

(a) 100 (b) 10 

25 4) 10 
(250 (d) 


[SSC (GL) Examination, 2010] 


лаа] 
Simplified form of (47 И is: 
(a) х? 


(с) x 


(b) x? 
1 
(d) — 
X 
[SSC (GL) Examination, 2010] 


ЕЕК 





( 2 (b E: 
а) 35 ) 25 
19 mi 
©) 125 @ 325 
[SSC (GL) Examination, 2010] 
V34+x+V3-x 
If ————— =2, then x is equal to: 
А43-х-143-х 
5 12 
(a) — b) = 
12 | 5 
5 7 
2: 4) = 
(с) 7 (4) : 


[SSC (GL) Examination, 2010] 


199. 


200. 


201. 


202. 


203. 


204. 


205. 





The number 0.121212 ... in the form 2 is equal to: 
q 
4 2 
a) — b) — 
(a) T (b) 7 
4 2 
c) — d) — 
(c) 38 (4) 48 
[SSC (GL) Examination, 2010] 
СЛЕТ 
4 5 8 
1 1 
a) 4— b) 5— 
e) 40 0) 40 
1 3 
6— d) 5— 
© 640 5% 
[Bank of Baroda PO Examination, 2010] 
45 х14— 67+ (д)! = 18 
(a) 1 (b) 3 
(c) 4 (d) None of these. 


[Bank of Baroda PO Examination, 2010] 


1 1 1 


If x? €? =23, then (x + y — 2)? + 27 xyz is equal 
to: 

(a) 0 (b) 1 

(c) -1 (d) 27 


[SSC, 2010] 


If 47474747- = (843), then y is equal to: 


(a) 2 (b) 1 
3 
4 3 
© (а) 2 


[SSC, 2010] 


Ifa+b+c= 1 апа аЬ+Ьс+са= 2 then a:b:c 1s: 
(a) 1:2:2 (b) 2:1:2 
(c) 1:1:1 (d) 1:2:1 
[SSC, 2010] 
1 |] 
If a+b’ ae then the value of a? + b? 


will be: 


(a) 1 | 


(b) 1— 
2 


1 


(с)2 (4) 2— 
2 


[SSC, 2010] 


E Chapter 4 


x 


2. 
206. If (x+ | = 3, then Ё + 5 is equal to: 
x 





(a) 3 (b) 2 
(c) 1 (d) 0 
[SSC, 2010] 
207. 01х01х0.140.02х0.025 0.02 i, equal to: 
0.2x0.2x 0.2 + 0.04 0.04 0.04 
(a) 0.125 (b) 0.250 
(c) 0.500 (d) 0.855 


[SSC, 2010] 


1 
208. If TR = 2, then the value of х® +a 
x x 
(a) 2 (b) 0 
(с) 1 (d) —2 


is: 


[SSC, 2010] 
209. If x+ 3x7+ 3x = 7, then x is equal to: 


(a) 2 (b) 3/6 
(c) 1 (d) -1 


[SSC, 2010] 


2 
210. If 2x+—=1, then the value of x? p is: 
X X 








(а) 2 ia 
8 8 
(9 H (а -B 
8 8 
[SSC, 2010] 
211. v is equal to: 
6+ 6/7 -16- 647 
(a) 1 (b) 1 
2 3 
1 1 
Z d) = 
© 1 @ 5 


[SSC, 2010] 


1 1 
212. If 2х-+ — = 6,then 3x+— is equal to: 
3x 2x 


(a) 4 
(c) 9 


(b) 8 
(d) 12 
[SSC, 2010] 


213. If x=(/2-1)"”, then the value of G -3| 18: 


2 


(b) 2242 
(d) -J2 


(a) 2 
(c) 242 


[SSC, 2010] 





214. 21+ 30 ДІ AG a 2, is equal to: 
4 3 3 5 7 13 


c (5 2 
13 7 


(с) 1 (ау 1 
6 5 
[SSC, 2010] 


(0.87)? + (0.13)? 
* (0.87)? + (0.13)? — (0.87) x (0.13) 





is equal to: 


(a) 1 
2 


(c) 1 (d) 21 
2 


(b) 2 


[SSC, 2010] 
216. If x? + y? — 2x + бу + 10 = 0, then the value of (x? 


+ у?) is: 
(a) 4 (b) 6 
(c) 8 (d) 10 


[SSC, 2010] 
Directions (217-219): What will come in the place of 
question mark (?) in the following questions? 
217. 23 х 15 — 60 + ? + 31 = 292 
(a) 218 (b) 186 
(c) 217 (d) 201 
(е) None of these 
[Indian Bank PO, 2010] 
3. 2, 41 


218-3 44— 23-29 
4 5 8 
1 1 
(a) 4— b) 5— 
) 40 (0) 40 
(с) 6-І. (d) 53 
40 10 


(e) None of these 
[Indian Bank PO, 2010] 


219, 28489 _, 
' 216x16x81 — 

T i 

@) = OES 

6 4 

© 2 @ 5, 


(е) None of these 
[Indian Bank PO, 2010] 


Simplification ЕЗ 





ExERcisE- | 
Кє 27(а) ЕЗ Б) O b) б (Я. 827 (а) (с) 
14. (c) 15. 16. 17. (d) . (b) 19. (d) 20. (c) a (Gh) 227 





























27. (d) 28. (a) 29. (c) 30. (c) 31. (b) 32. (a) 33. 200) 35 
40. (b) 41. . (c) 43. (c) 44. (а) 45. (a) 46. 
53. (c) 54. . (c) 56. (d) 57. © 58. (a) 59. 
66. (a) 67. . (b) 69. (a) 70. (a) 71. (b) 72. 
Ехексі5Е-2 
1. ©) 2. Ae S 7. (а) 8. 
17. (4) 18. . (а) 20. (с) 21. 
30. (с) 31. 4990 33 
43. (а) 44. . (c) 46. (d) 47. 
56. (c) : : 59. 60. 
69. (c) 70. .(b) 72. (а) 73. 
82. (b) 83. . (b) 85. © 86. 
95. (a) 96. . (b) 98. (b) 99. (d) 100. . (с) 102. (b) 103. (b) 104. 
. (a) 106. (a) 107. (b) 108. (a) 109. (d) 110. (b) 111. (d) 112. (b) 113. . (a) 115. (a) 116. (b) 117. 
. (b) 119. (b) 120. (b) 121. (d) 122. (с) 123. (а) 124. (d) 125. (a) 126. . (a) 128. (c) 129. (a) 130. 
. (d) 132. (с) 133. (d) 134. (b) 135. (а) 136. (b) 137. (b) 138. (b) 139. ‚ (c) 141. (с) 142. (а) 143. 
. (а) 145. (c) 146. (b) 147. (b) 148. (d) 149. (a) 150. (d) 151. (b) 152. . (c) 154. (a) 155. (b) 156. 
. (b) 158. (a) 159. (b) 160. (c) 161. (c) 162. (d) 163. (b) 164. (d) 165. . (с) 167. (с) 168. (с) 169. 
. (е) 171. (a) 172. (d) 173. (b) 174. (b) 175. (d) 176. (d) 177. (a) 178. . (d) 180. (a) 181. (c) 182. 
. (c) 184. (а) 185. (4) 186. (d) 187. (c) 188. (e) 189. (b) 190. (c) 191. . (d) 193. (c) 194. (b) 195. 
. (c) 197. (а) 198. (b) 199. (c) 200. (b) 201. (d) 202. (a) 203. (c) 204. . (с) 206. (4) 207. (a) 208. 
. (c) 210. (b) 211. (a) 212. (c) 213. (а) 214. (b) 215. (с) 216. (d) 217. (c) 218. (b) 219. (a) 
|| EXPLANATORY ANSWERS Г | 
EXERCISE-| 
1. (©) Given expression 2. (a) Given expression 
ЕНІН sn ext) 
23,3 9,1 23021 КЕ 
107°10 7 10 10 7 тет hi xil 


3 10 1] 1 1 
= x = = 0. 
10 21 7 7 7 





E Chapter 4 





3 
] 41^ 414 =1+1 + 
| | i 


pig edad 
cs ELA A. 





3. (b) Given expression 
9 .4 3 2| 


= 48 + 12x [ of —+— of 
8 3 4 3 


- #154) (3,2) 


= # (32) =4 х3 = 12. 
12 2 











4. (с) Given expression 


че 




















=2 + азы -2- 2-2х2 
| 4 11 


30 11 11 
=2х = : 
11 30 15 








5. (b) Let the missing figure = x. 
15 |9 |5 43 1 L) Е 
2 |4 |4 "42. 3 6 
15 19 8 | 
+ x =3 
2 Е 4 














15 _ 9/4 
2 5/4 —х 
9/2 = 4 

5- 4x 
5-4х-2 
x = 3/4 

gd -p 
6. (с) We know that -----т: -a-b 
a t+ab+b 


The given expression = 0.8 — 0.5 = 0.3. 


8. (a) Given expression 
-1-[-6-a4-1) 
=1-[2- {5 -3}] 
=1-[2-2]=1-0=1. 








9. (с) Given expression 


pt] 


10. (a) 











Given expression 


_ (69842): – (30158) 
69842 — 30158 
(69842 —30158)(69842 + 30158) 
Е 69842 — 30158 














= 100000. 
11. (d) Given expression 
15 5 
2172, 1 
2+5 2+1. 
E 
3 
MI EM 
l4 95 4,3 


12. 


13. 


14. 


15. 


16. 


(b) 


(c) 


(c) 


(c) 


(c) 








19 19 19 8 4° 
The given expression 
= 2.75 — 2.25 = 0.50. 


Given expression 


121 
5354799 _161 1 161 


х—= : 
2-20 8 22 176 





Given expression 
_ (0.53)? - 2x 0.53 x 0.41 + (0.41)? 

















0.12 
- 2 2 
2053-04) (012! _ 
0.12 0.12 
Given expression 
(3°) х(3 х3 х 2)* 
m 216 
3'x3'x2!' 2 16 
“ое ғы 
Given expression 
1 
= 1з 1 =1+1+ | 
2. 2+Ž 
3 








Simplification ri 

































































17. (d) Let x be the missing number 24. (c) Given expression 
I: 2 1 
-108 + x of ©+7х32 24g НЫ Эв иас (1 4) 
35 4 2 2 2 8 5 3 8 à 3 
x 2. 15. 21 
108 « „—х— = 15 д ы ЗТ 
354 2 2 5 3 8 15 
3x108 3 21 
- m = aa 27,1 
x 2 2 2 5 3 8 
3x108 21 3 15 Zo rs 
= =—-— +4 х-х 
x 2. 2 2 5 3 I 
- 3x108 29 2 ІЗ ea 112 23 112 
x 2 15 2 15 
_ 3108 авг 
29 223030 
x = 36. 25. (c) Given expression 
18. (b) Given expression T NL Ж „1003 1003 
08904951 E 4504 ae M m 
= 108 71087 Ё 26. (a) Given expression 
1 1 1 1 
19. (d) Let До 6 24 60 120 
s (A) Let rot 37-48 
- 20454241. 28 7 
Then, x = 3/48x12 120 120 30- 
x — 3/4 
47 19 19 205 
| | 27. (d) Let, = 
20. (с) Given expression „ше 3 Ы 6 Y 3 18 ыг 
14 : зээг, Then, x = 525 19 205 
1+3 4 4 18 3 18 


_ 893+114-205 802 _ 4,5 
18 18 9” 


28. (а) Сіуеп ехргеввіоп 





1 
21. (4) 1 = 033 and ^ = 0.875 
3 8 
= 0.25 does not lie between 0.33 and 0.875 
= 0.96 which exceeds 0.875 


24 = 
=3 + Е) 
11 | 34 


т = 0.92 which exceeds 0.875 














17 13 13 
17 “|| 7 ү 
gi = 0.708 which lies between 0.33 and 0.875. L З 
1 3 _ 
22. (a) Number of | ”8 D --- B x8= 300. 29. (c) 5- 0.60 
8 2 8 2 
23. (c) Out of 5 girls, 1 took part in the camp. EIS 
Out of the 8 boys, 1 took part in the camp. 2 
Out of the 13 students, 2 took part in the camp. 3 = 0.66 
хоо 3 2.3 
13 of total number of students took part in the camp. uu oe Be 
4 3 5 


E Chapter 4 












































30. (c) Given expression Total number of students who took part in the camp 
_ 240x300 _ 309 2 x (1645 7 
нм ша = —х+ -( Je Ж 
15 24 120 40 
а 1 | а 
РЕТ 3 P +2 3 3 +2 3 37. (b) Let the fraction be p: Then, 
31. (b) 2b = 1 = 21 = —3. 
acu Es. aio a a| b ,,26 512 
b 3 x +—=18— = 
. . b bj a 27 27 
32. (a) Given expression 
3 3 
= 2+2х2+2х3=2+4+3=9. ог (2) -() 
2 2 b 3 
33. b) Let e эхн it. 4 L9 Теп, ‚ 4_8_„2 
6 7 95 4 3 9 U b 3 3 
PR M 89424. 2а 11 1 
6 6 9 8 4 3 9 39. (d) Let de ыт then, 
35 5 10 25 35 25 5 5 
or, += on Сх=—+——— ШІ! 1 1 
36 9 4 9 36 9 9 2 ТЫ” a or он: 
ог, 33 „_30 5 ог, 2, iia 40. (b) Let х be the fracti 
> 36 » 5 ' 36 18 . et x be the fraction 
1536 ох их 
or, х= —x— 
18 35 
6 Th : 6- 6 6 36 
x= 5. e correct answer = Ху. 
272-2442 
9 19 7 67 41. (a) 24 БА сон 
34. (a) Let, —+—+x+—=—. Then, 2_ (2 
Ge a (42)? -Q) 
pa 22021 -2- 45420. 
5 2.6 3 2-4 
_ 67 10=!7—32. =94 2 =42 =2. 
5 5 5 
35. (a) 0.001 = (0.1); 0.067 = 0.1 x 0.67 42. (c) ; = 0.50000 41) 
The given expression 
1 
cg > -— — = 0.16667 ...(2) (divide (1) by 3) 
а *ab4 b 2.3 
= 0.67 — 0.10 = 0.57. ix - 0.04167 (3) (divide (2) by 4) 
36. (a) Let total number of students = x “ 
1 ыы 
Number of girl students = 2345 = 0.00833 (4) (divide (3) by 5) 


Adding, have 0.71667 or 0.717 up to th laces. 
Number of boy students — шайы > шаша аа 


өзім | № 


43. (с) Putting x in place of? 
Number of girls who took part in the camp i5 
Ac 


1( 2x 2 =2 or, х+ 12=2 х 0.2 x 3.6 


5 =) 0.2х3.6 
s. P > x22x02x3.66x12 or x= 17.28. 





Number of boys who took part in the camp Ба? 
44. (a) Substituting x for?, we get 


1 х х 
= (3-5 4хх7 x 18 = 84 


Simplification 


84 5 1 1 1 1 
ог, МЕ ог, Moy - (2) 52. (c) T 


H H Han + 
12 23 3.4 9.10 


















































18 
84 x 84 84 x 84 L) E ;) E "| (5 3 1 9 
, J= | = = 3.11. -|1 + + bet =] = 
Ob T= Taig 95 "C ы =" | 2) (2 3) (3 4 9 10) 10 10 
53. (c) Putting x for? 
45 $ 7,7 Al 26 13 
. (a) Sum = 33 p v. 1206 x 2.25 =x? on 36 x 2.25 =x? 
_ 105+140+205+312+130 or, x = 436x225 or, х=бх 1.5 
60 л, Wu. 
1 2 12 
в. 54. (b) x x xz m C T 
60 15 x 27 27 
which is nearer to 15 than 14 зү 8 2 
: 3 
i 4 х = ||] andsox = —=2— 
Difference : 15 — (ог, 17 
s. a 
Б de 55. (c) Given that “== 
Я 7 К at 
46. (c) Taking the quotient 2, y and 7, we get 2y = 7, which ie, ifa = 17, then a +b 223 or, b=6 
gives the quotient as 3 a-b=17-6=11 
y = 3. Substituting the value of y, we get a+b 23 
1 U a-b 117 
325435292 
x 2 4 4 
3 56. (d) When = of tin is full 6 bottles were taken out. 
p= 
N а= 23 = 2 3 = 3 Again 4 bottles were poured to make it 3/4" full. 
о» 31 Х 14 х 4 3 
—x-—x-6-4 
5 4 
= 14, у= 3 
* * 80% x — 75% x = 2 
47. (c) Let x be the fraction Six = 2 
ү ій 3 100% x = 2 x 20 
256 (4 
: =3 4 = = 40 
шил Ө 81477 > | B г 
4 57. (© 3x-2x = 150 о, >x = 150 
es =. 4 14 28 
5 2222 150х28 _ 
48. (b) Substituting x = 7 and y = 5, we get ЕС = 280. 
7х5 = (7 + 2)? (5 – 2) = Qy х 3 = 243. 58. (a) Given product 
49. (c) Given that m" = 121 > m" = 112 _ 5 5 7 т 9 297 1003 = 1003 
Hence, т = 11, п = 2. Substituting these values 3 5 7 1001 3 





n+l 2+1 3 
(m — 1)"*! = (11 - 1)?*! = 103 = 1000. 59. (е) JF = 64 on (2712 28 





1 
50. (d) —— 0.125 шаг” 
8 2 
12 = 0.5 60. (b) V10” -./25 = 5, 
Between 0.125 and 0.5 we have many numbers for each 10у = 5 
number we have fraction. 61. (a) Putting x for? and solving 
E le: 0.126, 0.127, 0.128, .... 1 
кш Hi ха ZLDE 
51. Ша =e aene Or, 223 эв 8 2 
8 17 136 


or, uz x4— -22-х 
x = 136. 3 10 3 


E Chapter 4 


62. 


63. 


64. 


65. 


66. 






































lix s. 
3 10 1 8 
or, x = 2 or x= —x4— 
22. 2 10 
3 
oye ащ 
2710 10 
4 a? +a”? | 12g"? 
tee. “120 
а! кат? 1-а? 
7 (@+а'”?У(1-а'?) 14a? 
a? a? а а?) а?) 
= (1+ а'?у(1—а!? 
_ a a"? 1 a? a? 41 
l-a 
"D 
та, 
(с) 1 2 1 atb_ Ма? +5? + 2ab 
a b ab ab 
_ N45 € 2x18 -4 9 = 
18 18 2. 
2,72 24 72 
(а) 25 А _ ab б B uid . 2ab 
c td cd c td 2cd 
a xb +2ab с +а? +2сӣ 
Oh 3508 REL m 
a tb —2ab с +а -2с 











[by componendo and dividendo] 














(a) Putting x for? and solving 
(1.06 + 0.04? — x = 4 x 1.06 x 0.04 
Here, 1.06 = а and 0.04 = b 
(a + b}? — x = 4ab 
x = (а + by — 4ab = (a — by? 
= (1.02)? = 1.0404. 

















(1.06 — 0.04)? 


(a) Let the total score be x runs, such that 











2 2 2 2 2. 7 
x х| х х 8 or, —x Xx = 8 
9 9 9 9 9 9 
z x 8 162 
x = = : 
or, 9 9 or, x 


67. (a) (4) + (64у? + (—32)°°? 


-14 (82):12 + (-1 x32)!5 
= 14814 [C175 х (32)55] 
=] +871 + [(-1)225 x (2545) 





=1+ l +[1х16=171. 
8 8 


8x11 
(8) 43x11 





20 
_ (64) -9x121. 


68. (b) x 
Ф) 121х64 


(64) -3x3x11x11. 8x11 








11x11x8x8 64--33 
бй ee (64 + 33)(64 — 33), 1 
88 64+ 33 
31 
ог, x= —. 
88 
69. (a) Let the number be 1 
1 
- of l= — апа, b lec 
3 3 4 4 
Le d 
3 12 12 


Number 12 + 53 = 144. 
12 


70. (a) 1.С.М. of 7, 8, 16 and 35 = 560 
5 5x70 350 


8 8x70 560 





21 21x16 336 
35 35x16 560 





9 9x35 315 
16 16x35 560 





6 6x80 480 
7 7x80 560 


and, 





Difference between the largest and the smallest fractions 


6 9 480 315 165 33 
7 16 560 560 560 112. 














71. (b) Let the money with the man at first be $1 


5 5 
Money spent = — of 1 = &— 
у 5р 6 6 


Remaining money = 1 — 5 = dr 


1 1 
and money earned = = оҒ%- = p 
2 6 12 


Simplification 


Total money with him now 





- part of his money is with him now. 
72. (d) Let the monthly income of Manmohan be $1 
1 1 
Pocket money = s of &І = х 


Remainder = 1 — Ш = e 





*, Other expenses = 





4 
Saving = 5 =< 


Monthly income = 48 + » = 3300. 


73. (c) Let the number be 1. 








= of 1 = — апа, 2 ai du 2 
5 4 4 
Difference = 3 - 3 = 1 
5 4 20 
1 
Number = 4 + — = 80. 
20 
a. 2 
74. (е) ` 3 part = 96 
1 part = 96 x 3 = 108. 
4 2 4 
EXERCISE-2 
(BASED ON MEMORY) 
96 97 1 
1. (b) P= : = ‚ R= 
0) 95х97 9 96 х98 97 
Р = 0.0104 
О = 0.010310 
R = 0.010309 
Option (В) R < Q« P is true 
2” лан 





! > 
21 10 210 210 





75. (b) Journey completed by aeroplane and train 
2 2 246 8 
"is 5 15 15 





МЭТ Т 
Remaining journey = ] - — = — 
di d 15 15 


He completed = part of his journey by taxi. 


o Л Мэн 








1-23 69 x 
Х-Х 

2 3 4 70 70 

1 = pu х= 1 

70 70 


1.073 х1.073– 0.927 х 0.927 (34) x (9) 
1.073 — 0.927  (27y х (3)? 
(1.073)> - (0.927)? | (35)! х (32) 
7 053-097 (уху 


77. (c) 








_ (1.073 + 0.927)(1.073 — 0.927) Я 3% 








1.073-0.927 3" 
1 1 1 
=2+ 5 =2+ -2 
3 9 9 


212 4 313 x UA | 34/3 ус 87155 
1075 x 535 ` 435 x 6 
212 x 313 x (25^ x10!5 34 435 


78. (c) 











53/5 i 57/5 x6 
2/2 4313 x 91/2 MS у BUS 59х2Хх3 
T 53/5 x 343 x 265 
JT. 1.6 bf 1 
= 22255 x333 x5555 


22! х 30 х 5'=2x5=10. 


ius 342 5 
3 3 3 
M 113.3 , 113 


= x > 
N 210 5 350 








5.6 x 0.36+0.42 3.2 2.016-1.344 





a 0.8x2.1 1.68 
256, 
1.68 
(943 + 864)° – (943-864)? 2[2 x 943 x 864] 
4. (a) x= = 





1886 x 1728 1886 х 1228 


E Chapter 4 


5; 


19. 


20. 


21. 


22. 
23. 


24. 


26. 


27. 


28. 








15 УЗ =2 15 5 -2) 


154/5 – 30 
45-2 45-2 5-4 


(c) 


(a) x? — 21x = 100 

x? = 21x = 100 =0 

(x — 25)(х + 4) = 0 

x = 25 

(b) Number to be Subtracted = 159 

416641 = 129 

(c) 272 = 729 

-. The Smallest value to be added = 729 — 709 =20 


(c) 270N to be a perfect square, N value should be 4 


(d) The least number to be added to make it a perfect 
square is 96. 


42601 = 51 


0 
(а) = = 2500 = 50 


The least number to be divided is 2 





4х = —6 
-3 


х=— ->-1.5 
2 


(a) 6088 x x = 7610 








250 x = 45 


29 


30. 


32. 


33. 


60. 


62. 


63. 


64. 


65. 


66. 


67. 




















1 1 1 1 1 5 
(d) 999 999— + 999— + 999-- + 999— = 4995 
2 6 12 20 30 6 
1 1 1 1 1 
(c) 111— + 111— + 111 + 111 + 111 - 5552 
2 6 12 20 30 6 
(d) 9 1 +192 + 203 +191 = 69 
3 3 4 4 
Ws. 4925 411 eg 2 
2 2 2 2 2 


(a) M = 0.1 + (0.1)? + (0.01)? = 0.1 + 0.01 + 0.0001 
= 0.1101 


N = 0.3 + (0.03)? + (0.003)? = 0.3 + 0.0009 + 0.000009 
= 0.300909 


M + N = 0.411009 

(с) х2 + у? = 41 

eps 9 

-. From these x, y are 5, 4 
5*4 du 1254 
(d) Let x be the number 





64 — 189 


(x + x)x = 2525 
xc 50 
(b)x-y=9 

x? — у? = 207 

(x + у(х — у) = 207 
x+y = 23 

By solving 

. x= 16 
у=7 

The least Number to be Subtracted = 16 
63520 — 16 = 63504 





463504 = 252 
(b) 45, 5 Jp 222 S 3(2.236) 


X 35 3 


1.118 + 0.7453 — 6.708 


3(2.236) 





= -4.845 
T 94243. 942x1.732 
МЕ 1:732 


= 7.196 


Simplification ri 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


(е) 4575 + xx15? = 450 


24 15x15 = 450 
x 








x=12 








(c) 302 — 202 - x 222? 
900 — 400 — 484 = x 
x=16 














(b) 820 +2380 +140 x 5 = 3900 
(c) 40% (650) + 13 = 45- x 
260 


——-45-x 
13 


х-25 














(d) (675 + 60) + 35 => 735 + 35 - 21. 


(с) 1810 е уо = х—306. 
24 


603 + 209 = x — 306 
812 = x — 306 
x = 1118. 
2175 


Ме 


x160 = 5550 


vx =80 


x = 6400 


(a) 





2. 2 
w) 55 3409 „39—130, 2 
8х15 


8 2 Ж 
25x28 x Y6 x16x 26 20 
Ях х Јаб 
А М 





х= 25x16 
х= 20 
(е) 72% (1200) + 35% (270) = х% (600) 


864+ 94.5 
Ба 
6 


x =159.75 = 160. 


(a) ТАН сэхэ ишиг 
44 


175+1150 
Ба eee 
15 
x = 88.33 = 88. 


96. 


97. 


98. 


99. 


100. 


(b) W.K.T 4/2 =1.414 

V3 =1.732 

V5 = 2.236 

V6 = 2.449. 
= V2 + 46 = 3.863 and 4/5 +3 = 3.968 
= 246 «45 443 


-. Option (i1) is true. 
(b) Let 0.67 = а, 0.33 = b 
gag (a- b)(a^ ab b?) 


- -a-b 
a? t ab b? а +b+b" 





<. a—b = 0.67 0.33 = 0.34. 





(b) 474445 =47+2x2x43 = Ja 434 2x2x 3 
-1(2-43| 22445 

44248 2 Ja 2x JBx12 319 2x 3x1 

= (481) 24 

AN В -44+ 243 = 2403-48-11 


10(10+1)(20+1) 
6 
_ 10х21 _ 











Now, 12+22+...+10? = 


385 


п 
1222 +33 +++? = 


06272 +82 +92 410? = 385-55 = 330 





(а) 4/79.507 + 3/0.079507 + 3/0.000079507 


= 4.3 + 43 + 0.043 
= 4.773. 








(a) (0.064 — 0.008) (0.16 — 0.04) 
(0.16 +0.08+ 0.04)(0.4+ 0.2)” 








пе 


(0.16+ 0.08 + 0.04) (0.4 4- 0.2) 








(0.4-0.2)(0.47 +0.2? +0.4х0.2)(0.4—0.2)(0.4+ 0.2) 
=» 
(0.16 + 0.08+ 0.04)(0.4+0.2)° 
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102. (b) Let x = 3K, y = 4K 





2x *3y 6k +12k 18 3 
=> L= = = >3:1 
3y-2x 12k-6k % A 














103 2 0.325х0.081х 4.624 = 324x81x 4624 
| 1.5625х 0.0289 x 72.9x64 \15625х289х729х 64 
Е 18х9х68 — 0.024 
125x17x27x8 
24 
104. (d) X *1.; 
12 
X 
24 
x 1 
25771257 
1 
12 = 
xo + 121 


(1) 





x54. e3x 72343 [from equation (1)] 
X 


1 
36 2 
x *t— = 343-21 








which is = 322 











105. (a) x = 2, Find x? + 27x? + 243x 4 631 
Substitute x = 2, we get 8 + 27(A) + 243 X 2+ 631 
—1233. 

106. (a) p — 99, p(p? +3р+3) = p «3p? +3 


= 993 13x99? +3 
= 999999 


107. (b) à +b? + с2 = ab + bc + ca 
> а? + 2 + с2 – аЬ – Бе - са = 0 
On multiplying by 2, we have, 
2a? + 2b? + 2c? – 2ab - 2bc - 2ca = 0 
> а? + 02 26+ ec – 2Ьс +c? + а? – 2ас = 0 
=> (a-b? + (6-с) + (с-а) = 0 
а-Ь = 0 
а= Б; Ь 


с=а 








с= 0 Ь = сап с-а = 0 





ууу 


а+е 2а. 
Ь а 


2 





108. (a) ab + be + ca = 0 
=> ab + са = Бс 
a? — bc = à) + ab + ac = a(a + b + с) 
Similarly, 
b? — ac = b(a + b + c), and 
c? — ab = c(a e b + c) 











= + | 
a(a+b+c) b(a+b+c) с(а-Б-с) 


м 1 [++ 1 (zm 
(a+bt+c)\a b с) (at+b+t+c) abc 
= 1 "Eom 
a+b+c abc 
109. (d) (2 N3)a -(2- 43)» -1 
s 1 
2-445 
ШЕТКІ 


а 
Similarly, 














: ь2=2+43+2 УЗ =4 


а 


110. (b) Зх+ 7—1 = тэ... 


Ж x 3 





On cubing both sides, we have, 


Simplification 

















111. (4) 1 1 às 2ax 117. (c) Р(р?+3р+3) = р? «3p! +3р 
a+axtx а’-ахчх аах х 
а? -ах+ х? -а? -ax- x? 2ax = р =3р? +3p+1-1 
(а? + ах+ х?)(а®—-ах+х^) atak -х EE 
E -2ах Ч 2ах 20 
a шах ах аах х -(99-1)-1 
=1003 —1 
112. (b) (9414-149)? + (941—149)? Е 
(941х 941+ 149х149) = 999999. 


_ 941? +149? +2х941х149 +941? +149? - 2x 941x149 























9412 +1492 118. (b) Given, 37-3! = 486 
_ 21941? +1497] CR че 
941? +1497 
=e Taking 37 as common 
113. (a) (5% х s) 5/5 = 592 3 1-2) = 486 
vase 3* = 729 
6-а-2 yl 
a=4 
x=6 
23 -3 
114. (а) (3-242) +(3-2\2) 
3 3 
211 по. 2 
x 3 3 2.75? +2.25? + 2.75 х2.25 
MES 





W.K.T. a-b = (а-)(а? +? +axb) 








=> 
(27-642 5442 +72) Hence, 2.75? - 2.253 = (2.75 - 2.25) (2.752 + 2.257 + 
| 2.75 х 2.25), 
2.153 -225 





| (27642 - 5442 +72) 


1 1 


2.752 +2.25? +2.75x 2.25 
(2.15-2.25)(2.751 +2.25? +2.75x2.25) 








© 99+704/2 99-70,/2 


2.75? +2.25? +2.75x 2.25 


_ 99-7042 +99 +7042 























=99+99 =198 = 2.75 - 2.25 
9801—9800 = 0.5 | 
А гэ 
bs 
2 
n n 
115. (a) (774 -(7 | = TU e т zi i 
jo 1 1 
TELE 1-а+а 41 
| 1-а 1-а 1-а 
116. (b) (V3) x9? = 3" 23/5 "E 263 
^. ]-(1-a 
(з) x3* =з" x37 = 
| —1-4/ =1-1=0 
(375 =з" хз 
5n, n 
d zi 121. (а) (3) 75 кз?! Е y" (3) 480 
5 32 хз т 337-1 = Е ` 











n=5 
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122. (с) x+y +z -3ху:2- site yes) 
(x-y? + (у 2) « (z- xY] 


- 5633 +333 + 334)(0 - 1-- 1) 2 1000 





123. (a) Quicker Method: 
When x = (a + b + cy, then 


x-b | 
b+c c+a a+b 

_(a+b+c) а (a+b+e) b (а+Ь+су c 
b+c a+b 


_ (2а+Ь+с)(Ь+с) 


х-а? х—с? 














с+а 





(a+2b+c)(c+a) (а+6+2с)(а+0) 


a+b с+а a+b 





a+b+2c 
4b+4c=4(a+b+c) 


=2a+b+c+a+2b+c 
=4a 














124. (d) а) Шт 


3 
-(% а : ) +3» а . | 
х-а х-а 


-(x-a-x-«by +3(х-а-х+Ь) 
-(b—ay +3(b-a) 
-5-3х5-125-15-140 








125. (a) Let, x 2 244424/4... 


On squaring, we have, x^ = 2444/23/4... 


On cubing, we have, x6 = 8 x 4x 


x 23222 


3.7 342 (A6 - 43) 





> X2 

















НӨ Bale (46s 45) (46 - 5] 
a V3) =2v3 1/6 


А8 &4З(Уё-У?) 
V6+V2 (У644216-42) 


























К^ Түү 
6-2 

Je _ «4(8-02) | 46(/3-42) 
43-42 (43-42|3-42) 3-2 








-46(43-42)-342-243 


The given expression 


= 24/3 – 4/6 -342 + V6 + 342 - 243 =0 








127. 


128. 


129. 


130. 


131. 


(a) a+b? «c -2(a-b-c)-3 
2b+2c+3=0 

=> a —2a4+1+b’4+2b4+14+0? +2c+1=0 
=> (а-1?+(6+1*+ (+1? =0 
а-1=0 => а=1 

b+1=0 => Ь=-1 

с+1=0 = 





> а?+Ь?+с°-2а 














с--1 





Да — 3b 5c 2Ax1-3x(-1) + 5(-1) 
-4%3-5-2 
1 3 


х+—= 
x 2 





(c) 2x+2=3 
x 


On cubing, we have, 


Pap. 











x x 8 
> ee ж 
x, 8 
з 1 27 9 27-36 9 
= Ж 5 = 
x 8 2 8 8 
guae ct 
x 8 8 








(a) -b +b -° +P- =0 
(а? -py + (p? egy + (с? -ау 
-3(a? - bp -Pe — а?) 
[Ifx+y+z=0, then, x? + y? + 2° = 3xyz] 
= 3(а + b)(a —Ь)(Ь + с)(Ь—с)(с+а)(с-а) 


(d) х-4/5-2 > х-2-/5 
On cubing, we have, 
x'-3x!x243x(-2y – 2° =5 


=> x -6x +12x-8=5 
=> x -6x°+12x-13=0 





1 3448 
3-48- (3—./8)(3+./8) 


(Rationalizing the denominator) 


34-48 
= =+v8 
9-8 


(d) 











-. The given expression 





-3-48-3-48-6-442 
-6-248-6-4/2-248-44/2 
-2х2У/2-4/2-0 











Simplification g 


132. (© x+ l —83 








> x--=9 


=> в 3х9-729 
x 


1 
> x ——, =729 +27 = 756 
x 


2 


133. (d) [a+] -3-08 


a 


ty at eh 
a 


3 
Cubing both sides, we have (a+) -343 


a 


— [4+1] 36 
а 


а 





1 1 
=> @+—+3\3=3\3 > а'+—=0 
a a 


134. (b) а=7-443 


1 1 1 THINS 2.48 











33 - = x 
a 7-48 17-43 7543 


2 


ЗЕЕ 


27-443 474 A43 42-16 


=> цагын 
а 


Т 


135. (а) ? = 21 + 3.9 х 2.9 + 8.99 = 21 +4х3 +9 


= 21 + 12 +9 = 42 
136. (b) 22.9889 + ? = 23 
or, 25 299 ыры га 
2 23 
137. (b) 10? + 10? = 10?x 100? + 999999999 
= 10?x 10941000000000 
= 10? + 10? 


or, 2 x 10? 2 2 x 10° 
09-9 
138. (b) 3/2 342 J6 +З 


46-33 48-33 ваар 
3/2 (V6 + УЗ) 
6-3 
- 412 + J6 = 24/3 + 4/6 
4,8 _ 43 (№6 + v2) 


























46-42 6-2 
= 18 + 4/6 = 34/2 + 4/6 
6 | 6(vi2 - 48) 








J8 +12 12-8 


(243 242) = 343 -342 











3 
2 
Given expression 








= 243 + V6 – 342 – V6 — 343 +3V2 =-v3 
139. (d) x? + у? + 2 - Зхуг 


=(xty4z)(x° +y +2? =xy-yz=zx) 





= (х+у+2)(х+ y +z} —3xy-3yz - 3zx 








эх +y + +3 =1П—3(—1)]=4 





эх +y +z =1 
140. (c) x? y? + 22 = ху + yz + 2х 


=> 2x «2y!42z!-2xy -2yz -2zx =0 





=> (x-yy«(-zy-«G-axy =0 





х-у-0 x=y 





y-z=0 => у=» 
z-x=0 > z=x 


. 4х+2у-32 4-2-3 3 
2x 2 2 


141. (c) a mode 28 
x x 


Dividing both sides by 3, we have 
І 2 


x 3 








142. (а) 32 +y? +22 +2 = 2(y - x) 
> x».2x y -2y «2 42-20 


| Chapter 4 














> (х2 + 25+ 1) + (у 2р + 1) +22 = 0 147. (b) (a + b + с) à? + P? + + 2 (ab + be + са) 
> (х+ 1) + (у= 12 +2 = 0 > 36 = 14 + 2 (ab + be + са) 
> x+1=0 > х= -1 => ар + Бс + са = (36 - 14) +2 
y-1=0 > у= 1 => ар + Бс + са = 11 (1) 
z=0 ла + + с — Зађс = (а + b + с)(а? +b? + c ab 
х +у +2 = -1+1+0= 0 — bc — са) 
143. (b) 180 22x 2x 3x 3x 5 => 36 – 3abc = 6(14 — 11) 
aĉb = abc — 36 — 3abc = 84 — 66 = 18 
> а!-с => abe = 36 – 18 = 18 
ab = abc = 180 = 12 x 180 x 1 25 week 
= 13 x 180 
> с= 1 148. (d) (a -1N2 «32 b42 +a 
144. (a) (-:1-3 8 
x > 3-l=b > 5-2 


a+b=34+2=5 




















1 
=> x+—-= V3 Ж | 
x 
149. (a 2 Za 
On cubing both sides, @) (+1) = е 3 
| 3j 38 One cubing both sides, 
х+—| = 
i Pai эд 
1 1 x x 
> ае ээ 2 эд i 
1 2 > += 34/3 – 34/3 =0 
3, 1 i 
= +— +3у3 2343 
tg цаас => х 1-0 
— 1 27 x 41=0 5 х06 4200 4 590 1489 L8 L2 Voy 
x 
-х (x5 4 1) a x" (x5 D) e x" (x5 1) (x51) 20 





x72 + x96 4454 4436 +024 446 41 


= (x8)? + (x8)! + (x5? + (959 + (09) + х6 +1 





150. (d) ? x 116 = 4003 x 77 — 21015 





-1-1-1-1-1-0-1 or, ? x 116 = 308231 — 21015 = 287216 
145. (с) a+b+c=0 ог, ? х 116 = 287216 
ми EU 
On squaring both sides, 116 


> bref aa 














> р + (2 + е = а? 151. (b) ? = (4444 40) + (645 + 25) + (3991 +26) 
2 2 2 = 2 
> a +b +c + 2bc = 2а 4440 645 3991 
> а? + 2 +e = 2а? -2bc-2(aà? – be) 40 Т 25 T 26 
а +}? +c 9 =111.1+25.8 +153.5 = 290.4 
а-к 2 


i 31,1. 23 
146. (9) 5-274443 2742x2x48 152. (b) фаз жа 22512522 





=4434+2x2x V3 = (2+ VB) 
.202 250 78 11 202 259 3 11 
































Vn =2+3 37 53 7 4 37 7 2 4 
1 1 1 9 4/3. 101x34 1! 3034 И 1212+11 
E 1 à -2-45 4 4 4 
Vn 2458 2453 2-48 = 
шоо 30575 





Unt = 245 +2 48-4 


Simplification ЕЗ 


































































































153. (с) 1o 401133 x 3411.22 xt 
158. 2255-2540 
@ 34% 
_ 20056.65 , 23878.54 6 
8 10 А 
= 2507.08 + 2387.854 = 2507 + 2388 = 4895 = 4890 э?охж--үүд = 10 
3+—— 
37 
154. (a) ?=335.01х 244.99 +55 , 
= 335х245+55 = жт =10 
=335 x 245 = 82075 — 1492.27 = 1490 4 
55 55 2 
> x+——— = 10 
111424 
155. (b) 272 4 , V6 37 
43-46 V64+V2 43-42 
= за 2х37 10 
_ _ 3205 - №) 430/6 — 2) © 135 
(V3 +V6)(V3-V6) (6 +4246 - V2) 7A 
> x+— = 10 
‚__Уб(Уз—М2) M 
(V3 +428 42) > 10-— -x 
3\/6 — 6/3 1242-446 | 342 -243 
E г: 1 => x= 10-1350-74 
135 
_ -v6+2V3 342 - 6 1276 
> x= — 
1 1 135 
= V6 +2V3 – 34/2 +/6 +3V2 -24/3 = 0 
3 
159. (b) Expression = 
1 .2 7 13 шаа UP 
2 шарж 
156: ау 3112.8 й = 
1 1 3 
3+ i 34 3 
34 34 — 3 3 
9-1 10 TUM cw CO NES 
1 34 — 
10 10 
Шын 1% 30 10 
33 33 = dm qp 
= 1 = 10 23 11 
шэг» 34-— 
73 Cm _ 33410 _ 43 
10 и п 
= 38,39 _ 38 ТЭ?” V5+1 V5+1 2. 
le x 
33 109 109 ие 
1 1 1 
157. (b) 3+—+ ыу — 4541 
V3 Еее р) (45 La 
4 2 
1 3-43 3-43 Therefore, 5x? — 5x — 1 
3 + 
43 13-43 3-45 





1 
2 2 





- f£) 5Q5 +1) 
P x3 пе 


B 3 В 45 - 2528. 55 +5 
4 2 











1 
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_ ин 545 +5 , 


























2 2 
_ 15+5/5-5/5-5-2 _8 д 
2 2 
161. (с) ? = 67.99% of 1401 — 13.99% of 1299 
68 14 
=> ?= 1401 x Tm - 1300 x 19g 
=> ? = 952.68 — 182 
=> ? = 770.68 
=> ? = 770 (Арргох.) 
, (241,399, 41 
162. (d) ?- | 5 D 
24 399 899 
?- x x 
9 39 41 
= ?=7.11 x 10.23 x 21.92 
=> ? = 1594.36 = 1550 (Approx.) 
163. (b) (3 x 2? = (15 х 0.40)* + (1080 = 30) 
x (27 x 8)4 
=> (3 x 2)’ = (6)% + (36) x (216)* 
=> (бул? = (6): + (62)* x (654 
=> (6) = (6)* + (6) х (6)? 
> (6)? = (бу? х (6)? 
— (бул? = (6) 
> ?+5=8 
= 2-8-5-3 
0) 2 
164. (4) UNTERE 
10 12 4 2 6 
СУ 1 13511 
10 12 4 2 6 
(#135 d 17 
> Sree e келісе = 
10 4 2 6 12 
(y _ 39-30-22-17 
10 12 
(D 69-39 
10 12 
9 2 
Е. О) _ 30 
10 12 
30х20 
= 2)? = 
(2) 17 
= (2)? = 25 
= t= 4/25 -=5 


165. 


166. 


167. 


168. 


169. 


(с) QY + V49 = 92 x 576 + 241296 





> (2) +7 = 92 x 576 +2 x 36 
> (y + 7 = 92 x 576 + 72 
>  (у-7-92х8 
> (23 + 7 = 736 
= (D? = 736 - 7 = 729 
= ? = ¥729 
> =g 
1 1 
(с) 85+ 2 = — of (92)% of 1— of 650 
6 23 
=> 85 +? = а, 
6 100 23 
= 85 + ? = 104 
> ? = 104 - 85 
> ?=19 
(с) с> Price of a pencil box = 7 + 22 + 14 = $43 


Hence the, required amount Seema paid to the shopkeeper 
=20x7+8x22+6x175+7x43 
= 140 + 176 + 1050 + 301 = 31667. 


(8 1) х (9)? 


c) Given expression = 
(с) р (ӨТ x3 


Р (34) х (32) _ 3^4 x 254 
(35)? x 3 316% х 3 


Ё (a”)" = ала" х а" = aa” ка 





а" 2 а" | 


344454 319.8 
3684 7178 
— 319.8—17.8 32-9 





(c) Let the marked price of article be €x and CP be $100. 
Now, according to the question, 


60x 10630270 
100 


=> 60x = 70х100 


70x100 700 #350 
60 6 3 


On selling at marked price, we have 








eee ee aie 
3 3 


3 
profit% = 165% 


Simplification 


170. (с) a+b? «c? -2а-25-2с-3 175. (d) а-а « b^ = (à? + abe bY(a) - ab b?) 








> a +b +c -2a+2b4+2c4+14141=0 => 8=4a°-ab+b°) 
=> (а? —2atl)+(b -2b 1) (c) +2c4+1)=0 
=> (а-1У-(5-17-(с-1У-0 
а-1-0 а-1 a —ab* b? =4 (2) 
b+1=0 > 5--1 
с+1=0 > с 1 





=> a -ab«bp =2 (0) 














By equation (2) - (1) 








2 


a -аБ+ b) фа? c ab- b) 24-2 
> 2ab-22 => ab=1 








а-б-с-141-1-1 





2 T 
наза а 176. (d) а? +b? «c? -3abc =(а+Ь+с)(а? +2 + 


On dividing by x, we have c? - ab - bc - ca) 






































nies op > T 1 
x x =—(at+b+c)[(a—b)y +(b-c)+(c-a)’] 
Cubing both sides, 5 
3 ^ Given expression 
1 221 1 
x+ =x + +3] x4 1 
* E * 5@+ь+оа by «(b - cy *(c-ay] 
1 = 
3 LM : - 
(-3) =x 4 " -3(-3) (a — by 4 (b - cy 4 (c - a. 
1 1 1 
=27 =x) + 9 =—(at+b+c)=—(25+15-10) 215 
x 2 2 
1 
> Х%-у--27%9--18 177. (а) 3463 х 295 -18611 = ? + 5883 
=> ? = 1021585 — 18611 — 5883 = 997091 
172. (d) ххх = => x a1 =%° 178. (c) 533.61 + 2361.96 — 1584.04 = ? + 1147.69 
=> а+Ь+с=0 or, ? = 1311.53 - 1147.69 = 163.84 
Now, а +b° +c) -3abc = (a +b - c(a) € b? - c —ab — bc — ca) 
4 28 195 44 5 4 5 8+5 13 
> a+b+c-3abc=0 179. (d) x | 








65 308 39 26 13 36 26 26 2 





> ас =3abe 
180. (a) 43931 + 2111 x 401 =? 


or, ? = 44000 + 2000 x 400 
_ 44000 


173. (b) we =O 
a 





a’ +1+2а=0 o teg T= 
=> (а+1)?=0 > а+1=0 
d 181. (c) 60 + 12x 6 = 30 
=> a--l 
37 1 37 1 1 2 3 
a’ -—_=(-1 182. (b) -х-х-х1715-85.75 = 85 
qi” ( ) (Су? 8 3 5 
--1-1--2 


183. (c) 25х124+389х15 = 3100 + 5835 = 8935 


174. (b) а+Ь+с=0 sé 
184. (а) ——-x20- 320.5 320 








=> (at+c)=-b 
On squaring both sides, we have 3717 
185. (d) 441- —— =?x8 
а? +e +2ас = b? (9 : 
> @+e =b -2ac 441-63 
5 > =? 
a+b +e 0 +02 -2ас 2(b-ac) _ 8 





2 
b? —ca b? -ca b! — ac г. 7=47.25 
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186. 


187. 


188. 


189. 


190. 


191. 


192. 


193. 


194. 














(d) ? 2! i! itaq 
8 16 32 64 
-2-1 ТЕТЕ : За 
8 16 32 64 
=1 48747249 п 
64 64 64 


(е) [(0.8) T. [(0.8) P x (0.8) = (0.8) ^ (0.8) °** = (0.8)? 











32243 
2-0 

(е) 9- 225x 125 +21 24300-1254 21 = 4/196 =14 
7441 


(b) ——x12-11022x9 
34 


2626.23—110 
Lai 
9 
? = 279.5 = 280 


? 


989 869 515 
= x x 
34 65 207 


(с) ? = 967.52 = 970 





(e) ? = (32)? + (24)? - (17)? 
=> ? = 1024 + 576 — 289 
>? = 1311 = 1310 


@, 5 5 5 























1+ 





31 31 


160-155 5 
234] 
= = = 

40 40 Ж 


- з 14 
© 127-1% pc 
99 





1 
(b) 2p+— =4 
р 


3 
Therefore, [ + > 


195. 


196. 


197. 


198. 


199. 


200. 


201. 





(4) 0.1 x 0.01 x 0.001 x 107 
= 1076 х 107 = 10! = 10 


(c) (a y^p = (х735)15 x -5/3 x 5 

















= 73/5 x -5/3 — y 
ar ie es gs 
3 4 5 24 25 
234 23 24 2 
= X—X—X...X x 
345 24 25 25 
(b) N39 xtN3-x 22 
43--х-43-х 
(/3+х+ 3-х)! 22 
(3 x-3- x) 
3-х-3-х-249-х” 22 
2x 
> 6+2V9-x? = 4х 
> 9-x' = 4x - 6 


Squaring both sides 
4(9 — x?) = 16x? + 36 — 48x 
=> 36 – 4x? = 16x? + 36 - 48x 


> 20x? = 48x 
в _ 4 _12 
"59 5 
(с) 0.121212 ... 
_ 12 4 
99 33 
2 .1 
0) ? = 32442-31 
4 5 8 
15 22 25 
?LO аы аша 
4 5 8 
_ 1504176 -125 
i 40 
? = au = p 
40 40 


(d  Js'xI4-6x74(4) = 18 





=> 52 х 14-6x7 «(Ay = (18)? 
=> 25x 14 – 42 +(4)’ = 324 


Simplification 


202. 


203. 


204. 


205. 


> 350 — 42 + (4)? = 324 

> 308 + (4)! = 324 

> (4)? = 324 - 308 

= (4)! = 16 

> (4) = (y 

> =з 

(a) x13 + y! = 13 itt) 





1/3 , ,,1/3\3 
(x ку”) =z 


— ох+у+3х!Зу!З (13 + yl) 2 





— хау 3х!Зу!303 =; 
[Using equation (1)] 
3х!Зу\31З 


> (к+у- Ж? --27хуг 


=> х уаз 


=> (х+у- 2) + 27xyz = 0 


1 
© Jo. Ie 


1/2 1/2 














27717 = 71/2 -7 
Now, 7 = (343)! = (73у ! 
> 71= 72-3 > Зу-3-1 
3 4 ie 
> Зуз J 3 
(c)a+b+c=1 
Pubs eec 
3 
] 1 1 
а+Ь+с=-+—+—=1 e) 
3.3. .3 
and, ab + bc + ca еее 
3 3399 3 3.9 
= ab + be +ca = 0) 
On satisfying both the conditions, 
14-52 
3 
а:б:-1:1:1 
2 2 1 
(с) a+b + 5+ >5=4 








2 2 
1 2 
=(«-2] «i -0 
a b 
7 Square quantities are always positive. 


(4-1) оа таа (2-2)-o. 
а b 


> zl 
а2-112-141-2 


206. (а) - 3-4) -3 


x 


|| E03) 
x 





1 
rts {\х+ L)=343 
x 





gc 3(/3) = 34/3 





faced aeg 
x 


207. (a) Let x = 0.1 and y = 0.02 








3 3 
Now, given expression — — Ш 
(2x) +(2y) 
3 FS 3 1 
= 7" =- 0.125 
8x +8у 8 
1 
208. (a) x+—=2 
X 
The equation satisfies when we put x = 1 
Let, x'? dct. =k (for all values of x) 
x 
Then, it will be same for x = 1 
1 1 
К=х'® + өзі” + 1% =1+1=2 
209. (с) . х? + 3x7 + 3х =7 
> xX + 302+ 30 +1 = 8 
=> (+) = (2) 
> x+1=2 
xl 
210. (b) “:2х---іІ 
x 
1 
>x+—-=+ 
x 2 
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211. (а) -4/6-6/7 24974 249x 7 
= Q9 e Ty. -49--7 
Similarly, /16-647 = V9 - V7 
г. J16 + 6/7 - 416-647 


-49-47-49-47 
= 2\/7 


Given expression = = 














2 
212. (с) 2+ Eg es T 








213. (a) © х=(/2-1 7 


х2 = (402-1) = = 


1 1 
—= = V2-1 
x (42-1) 


; 1 1 
К х? X21 (/2 D 


1 айы 
"42-1 4231 (42-1) 


-4241-42 «1-22 




















4 1311 
214. (b) Given expression = : х-х 2 x : х--х--- 
4 3 3 5 7 13 7 
215. (c) Let 0.87 - а and 0.13 = 5 


We have, 459 -a+b 


[а + = (а+Ь)(а? +0? — ab)] 





Given expression = 0.87 + 0.13 = 1 
216. (4). x? +y? — 2x + 6y + 10-20 
> x -2x+1+y +6y+9=0 
> (х - 1)? + (у + 3)2 = 0 
The value of both (x — 1)? and (у + 3)? aresquare 
numbers. 


They cannot be negativeand since when two numbers 
are positive,on adding we cannot get zero. 


Both have to be zero 


> @-1?=0 
=> x= 1 
> (у +3) = 0 
=з yes 


nox +y =10 
217. (c) ? = (292 + 60 - 345) x 31 
= (352 — 345) x 31 








=7 x 31 
= 217 
218. (b) 7-(3-4-3)4 ог ;) 
4 5 8 
og, 20516-5 22201 = 1 
8х5 40 740 
343 x 49 TxT 7” 7 
219. (а) 





216x16x81 6x(4x9) 6x6 6 


CHAPTER 







INTRODUCTION 


The term percent means per hundred or for every hundred. 


It is the abbreviation of the Latin phrase percentum. 
Scoring 60 per cent marks means out of every 100 
marks the candidate scored 60 marks. 


The term percent is sometimes abbreviated as p.c. 
The symbol % is often used for the term percent. 


Percentage 


Thus, 40 percent will be written as 40%. 


A fraction whose denominator is 100 is called a 
percentage and the numerator of the fraction is called 


5 
rate percent, e.g., Tm and 5 percent means the same 


thing, 1.е., 5 parts out of every hundred parts. 


BASIC FORMULAE |] 


K 1] To convert a fraction into a percent: 


To convert any fraction E to rate percent, multiply 
m 
it by 100 and put % sign, i.e., ^. х 100% 
m 


Illustration 1: What percentage is equivalent to =? 


3 
Solution: — x 100 = 60%. 


2 
7 To convert a percent into a fraction, drop the 
percent sign and divide the number by 100. 


To convert a percent into a fraction: 


: 2 
Illustration 2: What fraction is е 


50 
Solution: 16 2 5 (18 : | : 
3^ 100 (3 100 6 
| 9 To find a percentage of a given number: 











x% of given number (N) = Tm x N. 


(a) If A is x% more than that of B, then В is 


less than that of A by 


221 





x 
100+ x 


SHORT-CUT METHODS 


Illustration 3: 75% of 400 =? 


75 
Solution: 75% of 400 = 100 х 400 = 300. 


Illustration 4: Find a number whose 4% is 72. 
Solution: Let the required number be x. 
Then, 4% of x = 72 


4 1 
ера х МЭ 1 
100 4 


Illustration 5: What per cent of 25 Kg is 3.5 Kg? 
Solution: Let x% of 25 Kg be 3.5 Kg. 
Then, x% of 25 Kg = 3.5 Kg 
= 79959235 3552" = 
100 25 
Hence, 3.5 Kg is 14% of 25 Kg. 


14. 





(b) IfA is x% less than that of B, then B is more 
than that of A by 


x 
x100 |o 
ГЭР IE 
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Explanation 





Given: 


4-8- 100+% p B 
100 
_ [100+х 118- х B 
100 100 
x 
А-В 1007 х 
A 100+ x 1004 x 
100 


s du ge 
1004 x 


Therefore, B is less than that of A by 











So, 
B 








x 2 % of A. 





| х1оо)% 
100+х 


Similarly, (b) can be proved. 


Illustration 6: If Mohan’s salary is 10% more than 
that of Sohan, then how much per cent is Sohan’s salary 
less than that of Mohan? 


Solution: Here, x = 10. 


x 


100+ x 





Required answer = | «100 s 





п 


Illustration 7: If A’s income is 40% less than B’s 
income, then how much per cent is B’s income more 
than A’s income? 


Solution: Here, x = 40. 





X 
Required answer — (> zs ^ Ш 





= x100 |o 
(64% | 


x 662% 
3 


If A is x% of С and B is y% of C, then 


A= € x 100% of B. 
y 








Explanation 
Gi d 6l бел 
]ven: кы: = = === 
тє 100 E 
d go xoc 
and, = 10б => C= " 
A B x 
С = 1002 =100— > 4 = = в 
x y 2 
Ж 
ог, -- x 100% of В. 
y 


Illustration 8: If Æ is 20% of C and B is 25% of C, 
then what percentage is A of B? 


Solution: Here, x = 20 and y = 25. 


A= X х 100% of B 
y 


2 
= 2. x 100% of В, i.e., 80% of В. 


(a) If two numbers are respectively x% and y% 


more than a third number, then the first 


. 100+ х 
number is x100 |% of the second 
100+ y 





and the second number is 100+У ад 
100+х 


% of the first. 
(b) If two numbers are, respectively, x% and 
y% less than a third number, then the first 


0—x 


: 10 
number is 
(1% 





avos of the second 


100— 
and the second number is = x100 |% 
100- x 


of the first number. 





























Explanation 

Let A, B and C be the three numbers. 

Given: 

Ac X c= 1004 x сәс-4( 100 | 
100 100 100+х 
у m) 100 
d, В= С С C>C=B 
сэх 100 | 100)” 100+у 





4 100 |-а 100 
100--х 100+ y 


1 
-5 d= ж ШУ, ы рр 
100+ у 100+ у 








Percentage E 








1 1 
заса | А А | 00+ y 


100+х 100+х 
Similarly, (b) can be proved. 


| x 100% of А. 


Illustration 9: Two numbers are respectively 20% and 
50% more than a third number. What per cent is the 
first of the second? 


Solution: Here, x = 20 and y = 50. 
100+ x 
100+ y 

100+ 20 
Е dx 





First number = | | x 100% of the second 





| x 100% of the second 


1.e., 80% of the second. 


Illustration 10: Two numbers are, respectively, 32% 
and 20% less than a third number. What per cent is the 
first of the second? 

Solution: Here, x = 32 and y = 20. 


First Бере 100— x 
irst number 100 





x 2 % of the second 





100-32 
= 00-3 x 100) % of the second 
100—20 


1.е., 85% of the second. 


(a) If the price of a commodity increases by 


P%, then the reduction in consumption so 
as not to increase the expenditure is 





x100 | 9 

(aes | 4 

(b) If the price of a commodity decreases Бу 
P%, then the increase in consumption so as 
not to decrease the expenditure is 





| х1оо)% 
100- P 


Explanation 
Let the original price of the commodity be $100. 


Then, the increased price = 100 + 50х10 


= $(100 + P). 
Therefore, to keep the price unchanged, there should 
be a reduction in the consumption of the commodity 
by ЕР. 
" Decrease in $(100 + Р) = Р 


Decrease in €100 = x100 





Р 
100-Р 
Required reduction in consumption is 





| 221 
100-Р 


Similarly, (b) part can be proved. 


Illustration 11: If the price of sugar increases by 25%, 
find how much per cent its consumption be reduced so 
as not to increase the expenditure. 


Solution: Reduction in consumption 


xi )% 





Г P 





= | 5 x100) % or 20% 
100+25 


Illustration 12: If the price of a commodity decreases 
by 25%, find how much per cent its consumption be 
increased so as not to decrease the expenditure. 


Solution: Increase in consumption 


P 
=| T, 
(ao E 


-( х1оо)% ог 33-10 
100-25 3 


If a number is changed (increased/decreased) 


successively by x% and y%, then net % change 





is given by [sere | which represents 


increase or decrease in value according as the 
sign is +ve or —ve. 
If x or y indicates decrease in percentage, then put —ve 
sign before x or y, otherwise +ve sign. 


Explanation 
Let the given number be N. 
If it is increased by x%, then it becomes 
Nx _ N(x +100) 
100 100 ` 
If it is further increased by y%, then it becomes 
N(x+100) ndi. М(х +100) 
100 100 100 
_ N(x+100) (y +100) 
(100)? 
N(x +100) (y +100) 
(100)? 
_ ON(100x -100 y + xy) 
100)? 
( 3 1 » 100 


0 = + y+—— |X — x — 
% change М y 100] 100 № 





N+x% of = Nd 











Net change = 
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ху 
- typ No 
E 4 D 


Illustration 13: If salary of a person is first increased 
by 15% and thereafter decreased by 12%, what is the 
net change in his salary? 


Solution: Here, x = 15 and y = -12. 
The net% change in the salary 


- Э 16: [15—12 sxe), 7 
[rere | | 100 ж ог 1.2% 


Since the sign is +ve, the salary of the person 
increases by 1.2% 





Illustration 14: Тһе population of a town is decreased 
by 25% and 40% in two successive years. What per cent 
population is decreased after two years? 
Solution: Here, x = — 25 and y = — 40. 

The net% change in population 


xy 
=|x+y+—|o 
| 4 d)» 





% or — 55% 


- | 25 4042540) 
10 


Since the sign is —ve, there is decrease in population 
after two years by 55% 


If two parameters 4 and B are multiplied to get 


a product and if А is changed (increased/ 
decreased) by x% and another parameter B is 
changed (increased/decreased) by y%, then the 
net % change in the product (A x B) is given 


CET JL which represents increase or 


decrease in value according as the sign in +ve 
ог —уе. 


If x or y indicates decrease in percentage, then put —уе 
sign before x or y, otherwise +ve sign. 


Illustration 15: If the side of a square is increased by 
20%, its area is increased by k%. Find the value of k. 
Solution: Since side Х side = area 

Net% change in area 


xy 20x 20 
= | x+y+—— |% = | 20+2 % 
Ё y 35% E 0+ ind | 0 


[Here, x = 20 and y = 20] 








= 44% 
Therefore, the area is increased by 44%. 
Here, k = 44. 


Illustration 16: The radius of a circle is increased by 
2%. Find the percentage increase in its area. 


Solution: Since л x radius x radius = area 
Net% change in area 


= (» A mas % 
100 100 
[Here, x = 2 and y = 2] 








1 
—4—9 
287 


| "x 
Therefore, the percentage increase in area is 4 25% 


Illustration 17: Тһе tax on а commodity is diminished 
by 15% and its consumption increases by 10%. Find the 
effect on revenue. 


Solution: Since tax x consumption = revenue 
Net% change in revenue 


15x10 
_ ээ Үе, [-15+10 [ 
[rere | | 100 % 


[Here, x = - 15 and y = 10] 





= — 6.5% 
The revenue decreases by 6.5% 


If the present population of a town (or value 
of an item) be P and the population (or value 
of item) changes at r% per annum, then 


(a) Population (or value of item) after n years 


(b) Population (or value of item) n years ago 
P 


ШО 
100 


where r is +ve ог —ve according as the population 
(or value of item) increases or decreases. 


Explanation 
Population at the end of first year 


вер). 
100 100 


Now, the population at ће beginning of second year 





Percentage 


Population at the end of second year 
2 
= pl le - =F) 1g —— |= PF i 
100 / 100 100 100 


Population at the end of years = P (» A s 


Illustration 18: Тһе population of a town increases 

5% annually. If its present population is 84000, what 

will it be in 2 years time? 

Solution: Here, P = 84000, r = 5 and n = 2. 
Population of the town after 2 years 


n 2 
= вт) = s4o00( 1+5) 
100 100 


105 105 
= 84000 х —x— = 


92610. 
100 100 


Illustration 19: The population of a town increases 
at the rate of 5% annually. If the present population is 
4410, what it was 2 years ago? 

Solution: Here, P = 4410, = 5 and n = 2. 


Population of the town 2 years ago 
P 4410 4410 


„ү 5 Y 105 105 
192 is) тетт 
100 100, 100 100 
(os) If a number A is increased successively by x% 


followed by y% and then by z%, then the final 
value of A will be 


АН с Їн Y Їн 1 | 
100 100 100 


In case a given value decreases by any percentage, we 
will use a —ve sign before that. 











4000. 





Illustration 20: Тһе population of a town is 144000. It 
increases by 5% during the first year. During the second 
year, it decreases by 10% and increases by 15% during 
the third year. What is the population after 3 years? 
Solution: Here, Р = 144000, x = 5, у =— 10 and z = 15. 
Population of the town after 3 years 


= 411+ Їн AU =) 
100 100 100 








1 1 
= 144000{ 14 2 It 0 Їн =| 
100 100 100 


_ 144000х105х90х115 _ |. 
100х100х100 


In an examination, the minimum pass percentage 


is x% If a student secures y marks and fails by 
z marks, then the maximum marks in the 








"MEE t 
examination 15 HS 
x 

Explanation 
Let the maximum marks be m. 

Given: x% оЁт = у +2 

100( y + 
> xX нет Т, 
100 x 


Illustration 21: In an examination, a student must get 
60% marks to pass. If a student who gets 120 marks, 
fails by 60 marks, find the maximum marks. 


Solution: Here, x = 60, y = 120 and z = 60. 
Maximum marks 
100(у--2) 100(120+ 60) 100x180 
x 60 60 


In an examination x% and y% students respectively 
fail in two different subjects while z?6 students 
fail in both the subjects, then the percentage of 

students who pass in both the subjects will be 
(100 — (x + y — 2))% 











= 300. 


Explanation 
Percentage of students who failed in one subject = (x — z)% 
Percentage of students who failed in other subject = (y — 2)% 
Percentage of students who failed in both the subjects = 2% 
Percentage of students who passed in both the subjects 
= [100 - [(x — 2) + (y - 2) “21% 
= (100 — (x + y — 2))% 





Illustration 22: In an examination, 42% students failed 
in Mathematics and 52% failed in Science. If 17% failed 
in both the subjects, find the percentage of those who 
passed in both the subjects. 
Solution: Here, x = 42, y = 52 and z = 17. 
Percentage of students passing both the subjects 
= (100 — (x + y = 2))% 
= (100 — (42 + 52 — 17))% or 23% 
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. What percentage is equivalent to 517 


(а) 525% 
(с) 625% 


(b) 425% 
(d) None of these 


. 0.005 = (... ? ...)96 


(a) (b) 5% 


(с) —% (4) None of these 


2 1 

a) — b) — 

@) 15 0) 15 

(с) a (d) None of these 
20 


. What fraction is 0.6% 


7 9 
a) — b) — 
@) 500 0) 500 
3 
c) — d) None of these 
(c) а (d) 
. 0.025 in terms of rate per cent is: 
(a) 3.596 (b) 2.596 
(c) 1.596 (d) None of these 
. What per cent of 12 is 84? 
(a) 800% (b) 600% 
(c) 70096 (d) None of these 


7 
. Express 7 as percentage. 


1 


1 
67— b) 87-% 
(8/72 5 


1 


(c) Ar (d) None of these 


1 . 
. Express 8 37 as а fraction. 


1 
(a) — (b) T 


(c) — (d) None of these 


EXERCISE- I 


9. 


10. 


11. 


.6 2% expressed as a fraction in its lowest term is: 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


375% of 248 is: 


(a) 220 
(с) $18 


(b) “16 
(4) None of these 


What per cent of 2 18 = ? 
7 39 


(а) 15% (5) 18% 

(с) 10% (4) None of these 
75% of 480 = (?) x 15 

(a) 12 (b) 36 

(c) 24 (d) None of these 


If 200% of a number is 90, then what is the 80% 


of that number? 
(a) 48 

(b) 36 

(c) 24 

(d) None of these 


If 375% of a number is 45, then 875% of the 


number will be: 


(a) 115 (b) 135 

(c) 105 (d) None of these 
? x 15 = 37.5% of 220. 

(a) 5.5 (b) 7.5 

(c) 6.5 (d) None of these 
What per cent of 4 Km is 8 metres? 

(a) 0.4 (b) 0.2 

(c) 0.8 (d) None of these 


x% of y +y% of x =? 
(a) 3% of xy 

(b) 2% of xy 

(c) 5% of xy 

(d) None of these 


0.35% of a number is equivalent to multiplying it 


by the number: 


(a) 0.0025 (b) 0.0045 
(c) 0.0035 (d) None of these 


If 8% of x = 4% of y, then 20% of x is: 


(a) 15% of y (b) 10% of y 
(c) 2096 of y (d) None of these 


Percentage E 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


x% of у + ?% of x = х% of (x + y). 
(a) x * y (b) x 
(c) у (d) None of these 


A number x is 12596 of y. To compute y, the number 
x has to be multiplied by: 


(a) 0.08 (b) 0.4 

(c) 0.8 (d) None of these 
25% of 25% =? 

(a) 6.25 (b) 0.0625 

(c) 0.625 (d) None of these 
Which number is 60% less than 80? 

(a) 24 (b) 36 

(c) 32 (d) None of these 
20% of 30% of 20% of 3850 is: 

(a) 29.50 (b) 210.20 

(с) 310.50 (d) None of these 


2 
The greatest of 162%, 627% 0-3 15: 


(а) 162% (9 62% 


(с) 0.3 
40% of 20% + 30% of 25% + 50% of 28% is 
equivalent to: 

(a) 29.5% (b) 28.5% 

(c) 30.5% (d) None of these 

If 90% of A = 30% of B and В = x% of A, then the 
value of x is: 

(a) 800 (b) 300 

(c) 700 (d) None of these 


1 quintal 25 Kg is what per cent of 1 metric tonne? 


(d) Cannot be compared 


1 1 
(а) po (b) 8776 


1 
(с) мэ (4) None of these 
If 12% of x is equal to 6% of y, then 18% of x will 
be equal to how much per cent of у? 
(a) 7% (b) 9% 
(c) 11% (d) None of these 
If a number is 20% more than the other, how much 
per cent is the second number less than the first? 


(a) 125% (b) 162% 


1 
(с) 72 % (4) None of these 


30 


31. 


32. 


33. 


34. 


35. 


36. 


If A's income is 25% less than that of B, then how 
much per cent is B's income more than that of A? 


1 2 
(a) 33-% (b) 665% 


2 
(с) 11 57 (d) None of these 
If the given two numbers are respectively 7% and 
28% of a third number, then what percentage is the 
first of the second? 


(a) 20% (b) 25% 
(c) 18% (d) None of these 
Two numbers are respectively 60% and 20% more 


than a third number. Second number expressed as a 
percentage of first is: 

(a) 75% (b) 90% 

(c) 80% (d) None of these 

Two numbers are less than a third number by 30% 
and 37%, respectively. How much per cent is the 
second number less than the first? 

(a) 15% 

(b) 10% 

(c) 20% 

(d) None of these 

Two numbers are respectively 20% and 10% more 
than a third number. How much per cent is the first 
number more than the second? 


1 1 
9 — % b) 7— % 
т. Ня 


1 
(с) 11 17 % (d) None of these 
The price of cooking oil has increased by 15%. The 
percentage of reduction that a family should effect 
in the use of cooking oil so as not to increase the 
expenditure on this account is: 


(a) 15-2-% 


1 
b) 13 —% 
23 Meg 


1 
(c) 1723 % (4) None of these 
If the price of apples goes down by 10%, find the 
percentage of increase that a family should effect in 
its consumption so as not to increase expenditure on 
this account is: 


1 1 
(a) 131196 (b) 1511 


1 
(с) 1111% (а) None of these 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


A number is increased by 20% and then decreased 
by 20%, the final value of the number: 


(a) Does not change 
(b) Decreases by 2% 
(c) Increases by 4% 
(d) Decreases by 4%. 


A man’s wages were decreased by 50%. Again, the 
reduced wages were increased by 50%. He has a 
loss of: 
(a) 35% 
(c) 20% 


The population of a town is decreased by 20% 
and 25% in two successive years. What per cent 
population is decreased after two years? 

(a) 50% (b) 40% 

(c) 60% None of these 

The difference between a discount of 35% and two 
successive discounts of 20% and 20% on a certain 
bill was #22. Find the amount of the bill. 

(a) $3200 (b) 32200 

(с) 21800 (4) None of these 


(b) 25% 
(d) None of these 


A shopkeeper marks the prices of his goods at 25% 
higher than the original price. After that, he allows a 
discount of 12%. What profit or loss did he make? 


(a) 10% profit (b) 15% profit 
(c) 10% loss (d) 15% loss 


Two shopkeepers sell a ratio of similar brand and 
type at the same list price of $1000. The first allows 
two successive discounts of 20% and 10% and the 
second allows the successive discounts of 15% and 
15%. Find the difference in discounts offered by the 
two shopkeepers. 


(а) 23.50 (b) 21.50 
(c) 32.50 (d) None of these 


The tax on a commodity is diminished by 10% and 
its consumption increases by 1096. Find the effects 
on revenue. 

(a) 196 (b) 2% 

(c) 396 (d) None of these 

The radius of a sphere is increased by 1096. The 
surface area increases by 

(a) 21% (b) 3196 

(c) 4196 (d) None of these 

When the price of an article is reduced by 1595, the 


sales increases by 35%. The percentage change in 
the total amount of receipts is: 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


(a) 145% decrease (Б) 145% increase 


(c) 13 5% decrease (4) None of these 


If the side of a square is increased by 30%, its area 
is increased by: 

(a) 49% (b) 69% 

(c) 79% (d) None of these 

The length and breadth of a square are increased by 
30% and 20%, respectively. The area of the rectangle 
so formed exceeds the area of the square by: 


(a) 56% (b) 46% 
(c) 66% (d) None of these 
In measuring the sides of a rectangle, one side is 


taken 10% in excess and the other 20% in deficit. 
Find the error per cent in area calculated from the 
measurement. 

(a) 12% deficit (b) 10% deficit 

(c) 12% excess (d) None of these 

For a rectangle, the length and breadth are increased 
by 10% and 20%, respectively. The percentage 
increase in area is: 


(a) 24% (b) 48% 
(c) 32% (d) None of these 
Water tax is increased by 20% but its consumption 


is decreased by 20%. The increase or decrease in 
the expenditure is: 

(a) 4% decrease 

(b) 4% increase 

(c) 8% decrease 

(d) 8% increase 


On decreasing the price of a colour TV by 30%, its 
sale is increased by 20%. The effect on the revenue is: 


(a) 16% decrease (b) 16% increase 
(c) 20% increase (d) None of these 


The population of a city increases at the rate of 10% 
annually. Its present population is 90.51 lacs. The 
population 3 years ago was nearly: 

(a) 72 Lakhs (b) 68 Lakhs 

(c) 80 Lakhs (d) None of these 

The value of a machine depreciates at the rate of 
10% every year. It was purchased 3 years ago. If 
its present value is $8748, its purchase price was: 
(a) 516000 (b) 318000 

(с) $12000 (d) None of these 

The income of a company increases 20% per annum. 


If its income is 32664000 in the year 1999 what was 
its income in the year 1997? 


Percentage 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


(a) 31750000 (b) 51650000 
(c) 31850000 (d) None of these 


The population of a town is 32000. It increases 15% 
annually. What will it be in 2 years? 


(a) 52340 (b) 42320 
(c) 62430 (d) None of these 


The value of a machine 18 $6250. It decreases by 
10% during the first year, 20% during the second 
year and 30% during the third year. What will be 
the value of the machine after 3 years? 


(a) 32650 (b) 33050 
(c) 33150 (d) None of these 


The population of a town increases by 12% during 
first year and decreases by 1096 during second year. 
If the present population is 50400, what it was 2 
years ago? 


(a) 40000 (b) 35000 
(c) 50000 (d) None of these 


Ramesh loses 2096 of his pocket money. After 
spending 25% of the remainder he has $480 left. 
What was his pocket money? 


(а) $600 (b) $800 
(с) $900 (4) None of these 


An army lost 10% its men in war, 10% of the 
remaining due to diseases and 10% of the rest were 
hurt. Thus, the strength was reduced to 729000 active 
men. Find the original strength. 


(a) 1000000 (b) 1200000 
(c) 1500000 (d) None of these 


The daily wage is increased by 25% and a person 
now gets #25 per day. What was his daily wage 
before the increase? 


(a) 325 (b) 320 
(c) 330 (d) None of these 


A student has to secure 15% marks to get through. 
If he gets 80 marks and fails by 70 marks, find the 
maximum marks set for the examination. 


(a) 900 (b) 1000 
(c) 1200 (d) None of these 


In an examination, 30% and 35% students respectively 
failed in History and Geography while 27% students 
failed in both the subjects. If the number of students 
passing the examination is 248, find the total number 
of students who appeared in the examination. 


(a) 425 (b) 380 
(c) 400 (d) None of these 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


Mr Кана! buys a house for 7100000 and rents it. He 
puts 12.596 of each month's rent aside for upkeep 
and repairs, pays 3325 per year as taxes and realizes 
5.5% annually on his investment. Find the monthly 
rent. 


(a) 2634.76 (b) $554.76 
(c) 2654.76 (d) None of these 
In an examination, there were 2000 candidates, out 


of which 900 candidates were boys and rest were 
girls. If 32% of the boys and 38% of the girls passed, 
then the total percentage of failed candidates is: 


(a) 35.3% (b) 64.7% 
(c) 68.5% (d) 70% 
From the salary of an officer, 10% is deducted as 


house rent, 15% of the rest he spends on children’s 
education and 10% of the balance, he spends on 
clothes. After this expenditure he is left with 31377. 
His salary is: 


(a) 32000 (b) 32040 
(c) 32100 (d) 32200 
If the price of gold increases by 30%, find by how 


much the quantity of ornaments must be reduced 
so that the expenditure may remain the same as 
before? 


2 1 
27 — b) 23 — % 
аа „т, 


(с) 30% (d) 19% 


The price of sugar has fallen by 10%. How many 
quintals can be bought for the same money which 
was sufficient to buy 18 quintals at the higher price? 


(a) 20 (b) 22 
(c) 25 (d) 30 
In an examination, there are 1000 boys and 800 girls, 


60% of boys and 40% girls passed. The percentage 
of candidates that failed is: 


(a) 48.88 (b) 45.88 
(c) 50.00 (d) 49.88 


The price of an article is cut by 20%. To restore it to 
its original price, the new price must be increased 
by: 


1 
(а) 20% (b) 225% 


(с) 25% (d) 40% 
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70. 


[SSC CGL Тїег-П CBE, 2018] 


. Two numbers are 90% and 75% lesser than a third 


number. By what % should the first number be 
increased so that it becomes equal to the second 
number? 


(a) 250 
(c) 150 


(b) 200 
(d) 100 
[SSC CGL Tier-II CBE, 2018] 


. When a number is increased by 216, it becomes 


140% of itself. What is the number? 
(a) 540 (b) 756 
(c) 450 (d) 875 
[SSC CGL Tier-II CBE, 2018] 


. If X = 600 and Y = 800, then X is how much per 


cent less than Y? 


(a) 33.33 
(c) 75 


(b) 25 
(d) 35 
[SSC CHSL (10 + 2) Tier-I CBE, 2018] 


. A man donates 30% of his wealth to charity. 30% 


and 25% of the remaining wealth to his wife and 
son respectively. The rest he divides equally between 
his three daughters. One of his daughter gets X 42 
lakh as her share. What was the man's wealth the 
(< lakhs)? 


(a) 280 
(c) 500 


(b) 400 
(d) 350 
[SSC CGL Tier-II CBE, 2018] 


. A man's annual income has increased by $ 5 lakhs 


but the tax on income that he has to pay has reduced 
from 12% to 10%. He now pays $ 10,000 more 
income tax. What is his increased income (in X lakhs) 


10. 


11. 


In a fraction, numerator is increased by 25% and the 71. One side of a square is increased by 3096. To main- 
denominator is diminished by 10%. The new fraction tain the same area the other side will have to be 
obtained is 5. The original fraction is: ші 
1 12 
2 5 (a) 23 — % (b) 76 — % 
(a) - (9) | 13 13 
(c) 30% (d) 15% 
(c) й (4) None of these 
EXERCISE-2 
(BASED ON MEMORY) 
. 0.06% of 250% of 1600 is (a) 20 (b) 25 
(a) 24 (b) 0.24 (c) 15 (d) 10 
(c) 0.024 (d) 2.4 [SSC CGL Tier-II CBE, 2018] 


. 40% are the passing marks. A students gets 250 


marks yet fails by 38 marks. What is the maximum 
marks? 
(a) 720 
(c) 800 


(b) 750 
(d) 840 
[SSC CGL Tier-II CBE, 2018] 


. Ravi is 12 years younger than Surya. Ravi's age 


40% of the sum of his and Surya's age. What will 
be Surya's age 9 years hence? 
(a) 36 (b) 24 
(c) 33 (d) 45 
[SSC CGL Tier-II CBE, 2018] 


. A boy found the answer for the question “subtract 


1 1 
the sum of 1 and 5 from unity and express the 


answer in decimals” as 0.45. The percentage of error 
in his answer was 


(a) (39). (b) 5096 
(c) 1096 (d) (22s 

[SSC CGL Tier-II CBE, 2017] 
a% of b + b% ofa = 


(a) 2a% of b (b) 2a% of 2b 
(c) 2a% of 2a (d) 2b% of 2b 

[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 
A number is increased by 84, it becomes 107% of 
itself. What is the number? 
(a) 600 (b) 900 
(c) 1500 (d) 1200 

[SSC CGL Tier-I (CBE), 2017] 


Percentage 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


20% of a = b, then 5% of 20 is the same as 

of a 
(a) 8% 
(c) 4% 


(b) 40% 

(d) 80% 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 
A man wills 40% of his wealth to his wife and rest 
to his children. What per cent of the wealth willed 
to the wife do the children get? 


(a) 150 (b) 66.6 
(c) 50 (d) 20 
[SSC CGL Tier-I CBE, 2017] 

When 40 is subtracted from 30% of a number, the 
result is 50. What is the value of the numberr? 
(a) 150 (b) 180 
(c) 300 (d) 450 

[SSC Multi-Tasking Staff, 2017] 
If 18% of a number is 720, then what is 81% of the 
same number? 
(a) 2280 
(c) 3240 


(b) 1620 
(d) 3160 
[SSC Multi-Tasking Staff, 2017] 


Two numbers are 10% and 25% lesser than a third 
number. By how much percent is the second number 
to be enhanced to make it equal to the first number? 


(a) 16.67 per cent 
(b) 20 per cent 
(c) 15 per cent 
(d) 60 per cent 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 

Р is 20% more than О and 40% less than R. If value 
of О is 8150, then what is the value of R (in 3)? 
(a) 300 (b) 320 
(c) 220 (d) 250 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
If 25% of a number is 6, what is the number is 50% 
more than the initial number? 
(a) 36 (b) 24 
(c) 30 (d) 16 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


19. A, B, C are three students. A got 18% more marks 


than B and 12% less than C. If B got 220 marks, 
how much marks C has got? 
(a) 230 (b) 295 
(c) 240 (d) 290 
[SSC CGL Tier-I CBE, 2017] 


20. 


21. 


22. 


23. 


24, 


25. 


26. 


If A is 20% more than 360, then what is the value 
of A? 

(a) 396 
(c) 480 


(b) 432 
(d) 512 
[SSC Multi-Tasking Staff, 2017] 


x is 30% more than y and 25% less than z. If value 
of y is € 300, then what is the value (in ©) of 2? 


(a) 390 (b) 400 
(c) 470 (d) 520 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


Two numbers are more than the third number by 
20% and 80% respectively. First number is what 
per cent of the second number? 


(a) 75 (b) 50 
(c) 66.66 (d) 150 
[SSC Delhi Police Constable, 2017] 


If income of R is 30% more than the income of О 
and the income of Q is 20% more than the income 
of P the income of R is how much percent more 
than the income of P? 


(a) 50 
(c) 56 


(b) 10 
(d) 55 
[SSC Multi-Tasking Staff, 2017] 


The average monthly salary of all the employees 
in a factory is $ 8840. If the average salary of all 
the officers is € 15000 and that of the remaining 
employees is € 8000, then what is the percentage 
of the officers among the employees? 


(a) 10% (b) 1296 


(c) 20 (4) 1196 


[SSC CGL Тїег-П CBE, 2017] 


The monthly salary of Mr. Sachdev gets increased by 
5% there by his salary becomes € 15,120 per annum. 
His earlier monthly salary (before the increase) was 
(a) < 1,320 (b) < 1,200 
(c) < 1,240 (d) < 1,440 

[SSC Multi-Tasking Staff, 2017] 


A person spends 2596 of his annual income on 
house rent, 15% on education of children and 45% 
on other items. If he saves € 14,400 annually, then 
the person's total income is: 


(a) € 96,000 (b) € 98,000 
(c) € 1,00,000 (d) € 1,20,000 
[SSC Matric Level MTS, 2017] 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


Amit donated 205 of his income to a school and 
deposited 20% of the remainder in his bank. If he 
has € 12800 now, what is the income (in ©) of Amit? 


(a) 18000 (b) 20000 
(c) 24000 (d) 32000 
[SSC CGL Tier-I CBE, 2017] 


An engineering student has to secure 2596 marks to 
pass. He gets 47 and fails by 43 marks. What are 
the examination? 


(a) 385 marks (b) 410 marks 
(c) 360 marks (d) 435 marks 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


Two students appeared for an examination. One of 
them secured 19 marks more than the other and his 
marks were 6096 of the sum of their marks. The 
marks obtained by them are 


(a) 78 and 59 (b) 57 and 38 
(c) 45 and 26 (d) 99 and 80 
[SSC CGL Tier-I CBE, 2017] 


A person scores 45% of the total marks in the exam 
and still fails by 40 marks. The passing percentage 
of the exam is 55%. What is the maximum marks 
of the exam? 


(a) 300 
(c) 400 


(b) 350 
(d) 500 
[SSC CGL Tier-I CBE, 2017] 


The price of electricity has been increased by 25%. 
If a person wants to keep the expenditure same, then 
the percentage reduction in use of electricity should 
be: 


(a) 19 
(c) 21 


(b) 18 
(d) 20 
[SSC Matric Level, 2017] 


If the price of apple increase from $ 80 per kg to X 
100 per kg, by what per cent a person should decrease 
the consumption of apple so that his expenditure 
remains same? 


(a) 25 
(c) 20 


(b) 22 

(d) 18 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
The price of a house increase every year by 20%. 
If the present price is “ 720000, then what was its 
price (in S) 2 years аро 
[SSC Multi-Tasking Staff, 2017] 


The population of a city increases at the rate of 5% 
per annual. If the present population of the city is 
3,70,440, its population years ago was: 


35. 


36. 


37. 


38. 


39. 


40. 


(a) 30,000 (b) 2,80,000 
(c) 3,60,000 (d) 3,20,000 

[SSC Matric Level MTS, 2017] 
the price of table depreciates every year by 20%. 


If the value of the table after 2 years will € 32000, 
then what is present price (in X) of the table? 
(a) 48000 (b) 44000 
(c) 50000 (d) 51000 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The present population of a is 26010. It increase 
annual at the rate of 2%. What was the population 
of town two years ago? 


(a) 25000 (b) 25100 
(c) 25200 (d) 25500 

[SSC CGL Tier-I CBE, 2017] 
The price of motor cycle depreciates every year by 


10%. If the value of the motor cycle after 3 years 
will be $ 36450, then what is the present value (in 
3) of the motor cycle? 
(a) 45000 (b) 50000 
(c) 48000 (d) 51000 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


On a certain date, Pakistan has a success rate of 
60% against India in all the ODIs played between 
the two countries. They lost the next 30 ODIs in a 
row to India and their success rate comes down to 
30%. The total number of ODIs played between the 
two countries is 


(a) 50 (b) 45 
(c) 60 (d) 30 

[SSC CGL Tier-II CBE, 2017] 
A businessman imported Laptops, worth $ 210000, 


Mobile phones worth $ 100000 and Television sets 
worth “ 150000. He had to pay 10% duty on laptops, 
8% on phones and 5% on Television sets as a special 
case. How much total duty (in Rupees) he had to 
pay on all items as per above details? 


(a) 36500 (b) 37000 
(c) 37250 (d) 37500 

[SSC CGL Tier-II CBE, 2017] 
The weight of two iron balls are 3.5 kg and 7.5 kg. 


What is the percentage weight of the first ball with 

respect to second ball? 
2 

(a) ы (b) 35% 


1 


(с) 46-% (4) 45% 


[SSC CGL Тіег-І CBE, 2016] 


Percentage 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


One number is 25% of another number. The larger 
number is 12 more than the smaller. The larger 
number is 
(a) 48 

(c) 4 


(b) 16 

(d) 12 
[SSC CGL Tier-I (CBE), 2016] 
The number of students in a class is increased by 
20% and the number now becomes 66. Initially the 
number was 
(a) 45 
(c) 55 


(b) 50 

(d) 60 
[SSC CGL Tier-I (CBE), 2016] 
A village lost 12% of its goals in flood and 5% of 
remainder died from diseases. If the number left 


now is 8360, what was the original number before 
the flood? 


(a) 1000 
(c) 1,00,000 


(b) 10000 
(d) 8360 
[SSC CGL Tier-II CBE, 2016] 


If A is equal to 20% of B and B is equal to 25% of 
C; then what percent of C is equal to A? 
(a) 10 (b) 15 
(c) 5 (d) 20 

[SSC CGL Tier-I (CBE), 2016] 
In a school there are 1500 students, 4496 of them 
are girls. Monthly fee of each boy is € 540 and the 
fee of each girl is 2596 less than that of a boy. The 
sum of fees of boys and girls both is 


(а) < 720600 (b) < 720800 
(c) < 720900 (d) “ 721000 

[SSC CGL Tier-I (CBE), 2016] 
In a marriage party 32% are women 54% are men 
and there are 196 children. How many men are there 
in the marriage party? 
(a) 756 
(c) 332 


(b) 448 
(d) 324 
[SSC CGL Tier-I (CBE), 2016] 


1 1 
6—% of 1600 + 12— of 800 equals 
4 2% 


(a) 100 
(c) 300 


(b) 200 

(d) 400 
[SSC CGL Tier-I (CBE), 2016] 
If the salary of Manoj is 40% less than that of 
subhash, then by how much percentage is the salary 
of Subhash more than that of Manoj? 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


(a) 60% (b) 662% 


2 
(с) 665% (d) 65% 


[SSC CGL Tier-I CBE, 2016] 


Two numbers are 50% and 80% less than a third 
number. By how much per cent is the second number 
to be enhanced to make it equal to the first number? 


(a) 150 per cent 
(b) 60 per cent 
(c) 30 per cent 
(d) 37.5 per cent 
[SSC CGL Tier-I CBE, 2016] 


There is a ratio of 5 : 4 between two numbers. If 
40% of the first number is 12, then what would be 
50% of the second number? 
(a) 12 (b) 24 
(c) 18 (d) Data Inadequate 
[SSC CPO SI, ASI, 2016] 

If 10% of x is 3 times 15% of y, then find x : y. 
(a) 7:2 (59:2 
(c) 8:3 (d) 11:4 

[SSC CGL Tier-I CBE, 2016] 
If 35% of A's income is equal to 25% of B's income, 
then the ratio of A's income to B's income is 
(а) 7:5 (b) 5:7 
(c)4:7 (d) 4:3 

[SSC CGL Tier-I CBE, 2016] 
Mukesh has twice as much money as Soham. Soham 
has 50% more money than Pankaj. If the average 
money with them is € 110, then Mukesh has 
(a) X 155 (b) “ 160 
(c) < 180 (d) X 175 

[SSC CGL Tier-II CBE, 2016] 


Christy donated 1096 of his income to an orphanage 
and deposited 20% of the remainder in his bank. If 
he has now $ 7200 left, what is his income. 


(a) € 10000 (b) € 8000 
(c) € 9000 (d) € 8500 
[SSC CPO, 2016] 


The average salary of employees іп a firm was < 
5200 and that of females was $ 4200. The mean 
salary of all the employees was X 5000. What is the 
percentage of female employees? 


(a) 8094 (b) 2094 
(c) 4094 (d) 30% 
[SSC CGL Tier-I (CBE), 2016] 
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56. 


57. 


S8. 


59. 


60. 


61. 


62. 


If A's salary is 40% less than that of B, then how 
much percent is B's salary more than that of A? 


1 2 
(a) ээ (b) 667 


2 1 


[SSC CGL Tier-I (CBE), 2016] 
A man spends 15% of his income. If his expenditure 
is $ 75, his income (in rupees) is: 
(a) 400 (b) 300 
(c) 750 (d) 500 

[SSC CGL Tier-I (CBE), 2016] 
If A’s salary is 30% more than that of B then boy 
how much percent is B’s salary less than that of A? 
(a) 13.01% (b) 13.07% 
(c) 23.07% (d) 23.01% 

[SSC CGL Tier-I (CBE), 2016] 
There are 1400 students in the school 25% of them 


2 
wear spectacles and Е of them wear the spectacles 


are boys. How many girls in the school do wear the 
spectacles? 
(a) 250 
(c) 200 


(b) 100 

(d) 300 
[SSC CGL Tier-I (CBE), 2016] 
If 60% of the students in a school are boys and the 


number of girls is 812, how many boys are there in 
the school? 


(a) 1128 
(c) 1821 


(b) 1218 
(d) 1281 
[SSC CGL Tier-I (CBE), 2016] 


The average marks obtained in a class of 50 students 
is 70%. The average of first 25 is 60%. and that of 
24 is 80%. What is the marks obtained by the last 
student? 
(a) 90% 
(c) 80% 


(b) 60% 

(d) 70% 
[SSC CGL Tier-I (CBE), 2016] 
In an examination 65% of students pass in History 
and 55% students pass in Hindi. If 5% students fall 
in both the subjects, then what is the percentage of 
students who have passed in both the subjects? 
(a) 15 (b) 20 
(c) 25 (d) 30 
[SSC CGL Tier-I CBE, 2016] 


63 


64. 


65. 


66. 


67. 


68. 


69. 


Due to a price hike of 20% 4 kg less sugar is available 
for $ 120. What is the initial price € 120. What is 
the initial price per kg of sugar? 
(a) < 5 per kg 
(b) € 4 рег kg 
(c) $ 6 per kg 
(d) X 5.5 per kg 
[SSC CGL Tier-I (CBE), 2016] 


The population of a town is 9000. It the number 
of females increase by 5% and the males by 7.5% 
what will be the total population after. The number 
of females currently is 3000. 


(a) 9600 (b) 9200 

(c) 10500 (d) 9540 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 
2016] 


The population of a city is 2000. It increased by 20% 
during the first year and 30% during the second year. 
The population after two years will be: 


(a) 32000 (b) 40000 
(c) 31200 (d) 30000 

[SSC CGL Tier-I (CBE), 2016] 
A set A consists of integers 27, 28, 30, 32 and 33. 


If integers k is included in the average of set A will 
increase by 30%. What is the value of integer K? 


(a) 68 (b) 79 
(c) 84 (d) 92 

[SSC CPO SI & ASI, 2016] 
An army lost 10% of its men in war, 10% of the 


remaining died due to disease and 10% of the rest 
were declared disabled and 10% of the rest were 
declared disabled. Thus the strength of the army 
was reduced to 7,29,000 active men. The original 
strength of the army was 


(a) 1500000 (b) 1000000 
(c) 1200000 (d) 1100000 
[SSC CGL Тїег-П CBE, 2016] 


Starting with 8000 workers, the company Increase 
the number of workers by 5%, 10% and 20% at the 
end of first, second and third year respectively. The 
number of workers in the fourth year was 


(a) 10188 (b) 11088 
(c) 11008 (d) 11808 

[SSC CGL Tier-I (CBE), 2016] 
If “basis points" are defined so that 1 per cent is 


equal to 100 basis points, then by how many basis 
points is 82.5 per cent greater than 62.5 per cent? 


Percentage 


70. 


71. 


72. 


73. 


74. 


75. 


(a) 0.2 
(c) 200 


(b) 20 

(d) 2000 
[SSC CGL Tier-I (CBE), 2016] 
In the last financial year, a car company sold 41,800 


cars. In this year, the target is to sell 51,300 cars, 
By what per cent must the sale be increased? 


9 9 
11——% b) 8--% 
ан шаг 
11 8 
8-5 d) 225. 
(c) T (d) T 


[SSC CGL Tier-I (CBE), 2016] 


In a motor of 120 machines parts, 5% parts were 
defective. In another motor of 80 machine parts, 10% 
parts were defective. For the two motors considered 
together, the percentage of defective machine parts 
was 


(a) 7 
(c) 7.5 


(b) 6.5 

(d) 8 
[SSC CGL Tier-I (CBE), 2016] 
Number of appeared candidates from State Q 
increased by 100% from 2006 to 2007. If the total 
number of qualified candidates from State Q in 2006 
and 2007 together is 408, what is the number of 
appeared candidates from State Q in 2006? 


(a) 380 (b) 360 
(c) 340 (d) 320 
(е) 300 


[IBPS, 2015] 
If 60% of A = 30% of B, B = 40% of C and C = 
x% of A, then value of x is 
(a) 800 (b) 500 
(c) 300 (d) 200 

[SSC, 2015] 
Water tax is increased by 20% but its consumption 
is decreased by 20%. Then the increase of decrease 
in the expenditure of the money is 
(a) 4% decrease (b) 4% increase 
(c) 5% decrease (d) No change 

[SSC, 2015] 
In an office, 40% of the staff is female, 70% of the 
female staff and 50% of the male staff are married. 
The percentage of the unmarried staff in the office 
is 
(a) 42 
(c) 60 


(b) 64 
(d) 54 
[SSC, 2015] 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


A sum of 37,930 is divided into 3 parts and given 
on loan at 5% simple interest to A, B and C for 2, 3 
and 4 years respectively. If the amounts of all three 
are equal after their respective periods of loan, then 
the A received a loan of 


(a) 32,760 (b) 32,750 
(c) 32,800 (d) 33,050 

[SSC, 2015] 
The percentage increase in the surface area of a cube 


when each side is doubled is: 


(a) 300% (b) 150% 
(c) 5096 (d) 200% 

[SSC, 2015] 
A man spends 75% of his income. His income is 


increased by 20% and he increased his expenditure 
by 10%. His savings are increased by: 


(a) 25% (b) 371 
2 
(c) 5096 (d) 10% 
[SSC, 2015] 
The percentage of metals in a mine of lead ore is 


60%. Now the percentage of silver is 3/4 ? of metals 
and the rest is lead. If the mass of ore extracted from 
this mine is 8000kg, the mass (in kg.) of lead of: 
(a) 4762 (b) 4763 
(c) 4764 (d) 4761 

[SSC, 2015] 


In an examination, a student must get 36% marks 
to pass. A student who gets 190 margks failed by 
35 marks. The total marks in that examination is: 
(a) 500 (b) 625 
(c) 810 (d) 450 

[SSC, 2015] 


The number that is to be added to 1096 of 320 to 
have the sum as 30% of 230 is: 


(a) 37 (b) 32 
(c) 23 (d) 73 

[SSC, 2014] 
The strength of a school increases and decreases in 


every alternate year by 10%. It started with increase 
in 2000. Then the strength of the school in 2003 as 
compared to that in 2000 was: 


(a) Increased by 8.9% 
(b) Decreased by 8.9% 
(c) Increased by 9.8% 
(d) Decreased by 9.8% 
[SSC, 2014] 


E Chapter 5 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


Two years ago, the value of a motorbike was 362,500. 
If the value depreciates by 4% every year, now its 
value is: 


(а) 256,700 
(с) 257,500 


(b) 257,600 
(4) 255,700 
[SSC, 2014] 


to attract more visitors, Zoo authority announces 
20% discount on every ticket which cost 25 p. for 
this reason, sale of ticket increases by 28%. Find the 
percentage of increase in the number of visitors. 
(a) 40% (b) 50% 
(c) 60% (d) No change 

[SSC, 2014] 
In two successive years, 80 and 60 students of a 
school appeared at the final examination of which 


60% and 80% passed respectively. The average rate 
of students passed (in percent) is 


(a) 68% (b) 68-90 
(c) 70% (d) 7254 


[SSC, 2014] 


If A’s salary is 50% more than that of B, then B’s 
salary is less than A’s by 


1 
(а) 33 % (b) 405% 


1 
(c) 455% (d) 335% 


[SSC, 2014] 


Two numbers A and B are such that the sum of 5% 


of A and 4% of B is За of the sum of 6 % of A 


and 8 % of B. The ratio A : B is 
(а) 4:3 (b) 3:4 
(c) 1:1 (d) 2:3 

[SSC, 2014] 
A man spends 75% of his income. His income 
increases by 20% and his expenditure also increases 
by 1096. The percentage of increase in his savings 
is 
(a) 40 96 
(c) 50 96 


(b) 30 % 
(d) 25 94 
[SSC, 2014] 


20% raise of price followed by a discount of 25% 
of the raised portion will 


90. 


91. 


92. 


93. 


94. 


95. 


(a) increase the price by 1596 
(b) decrease the price by 1096 
(c) increase the price by 1096 
(d) decrease the price by 5% 

[SSC, 2014] 
In an election, a candidate who gets 84% of the votes 
is elected by a majority of 476 votes. What is total 
number of votes polled? 
(a) 600 (b) 700 
(c) 900 (d) 810 

[SSC, 2014] 


A number increased by 22 1 % gives 98. The number 


is: 2 
(a) 45 (b) 18 
(c) 80 (а) 81 
[SSC, 2013] 
In an examination A got 25% marks more than B, B 


got 10% less than C and C got 25% more than D. 
If D got 320 marks out of 500, the marks obtained 
by A were: 


(a) 405 (b) 450 
(c) 360 (d) 400 

[SSC, 2013] 
Three sets of 40, 50 and 60 students appeared for 


an examination and the pass percentage was 100, 
90 and 80, respectively. The pass percentage of the 
whole set 1s: 


2 2 
(a) 885 (b) 84: 
1 1 
(с) 88- (d) 845 


[SSC, 2013] 
A clerk received annual salary of 33,660 in the year 
1975. This was 20% more than his salary in 1974. 
What was his salary in 1974? 


(а) 23,005 (b) 33,000 
(c) 33,500 (d) 33,050 

[SSC Assistant Grade III, 2013] 
Out of his total income, Mr. Kapur spends 20% on 
house rent and 70% of the rest on household expenses. 
If he saves 71,800, what is his total income? 
(a) 7,800 (b) 7,000 
(c) 8,000 (d) 7,500 

[SSC Assistant Grade III, 2013] 


Percentage 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


134% of 3894 + 38.94 of 134 = ? 


(a) 11452 (b) 10000 
(c) 10452 (d) 1100 
(е) None of these 
[IBPS PO/MT, 2013] 


Rama’s expenditure and savings are in the ratio3:2. 
His income increases by 10 per cent. His expenditure 
also increases by 12%. His savingsincreases by: 
(a) 7% (b) 10% 
(c) 9% (d) 13% 

[SSC Assistant Grade III, 2012] 
Two numbers are 30% and 40% more than the third 
number respectively. The first number is x% of the 
second. Then x = ? 


2 
(a) 19518 (0) 140 
5 6 
(c) 109 (4) 922 


[SSC Assistant Grade ПІ, 2012] 


The price of cooking oil has increased by 25%. The 
percentage of reduction that a family should effect 
in the use of cooking oil, so as not to increase the 
expenditure on this account, is: 


(a) 15% (b) 20% 
(c) 25% (d) 30% 

[SSC Assistant Grade III, 2012] 
In an examination, 52% of the candidates failed 


in English and 42% failed in Mathematics. If 17% 
failed in both the subjects, then the percentage 
of candidates, who passed in both the subjects, 
was: 


(a) 23 
(c) 25 


(b) 21 
(d) 22 

[SSC, 2012] 
In an election there were only two candidates. One of 
the candidates secured 40% of votes and is defeated 
by the other candidate by 298 votes. The total number 
of votes polled is: 


(a) 745 (b) 1460 
(c) 1490 (d) 1500 
[SSC, 2012] 
23% of 6783 + 57% of 8431 =? 
(a) 6460 (b) 6420 
(c) 6320 (d) 6630 
(e) 6360 


[IBPS PO/MT, 2012] 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


The sum of three consecutive numbers is 2262. What 
is 4196 of the highest number? 
(a) 301.51 (b) 303.14 
(c) 308.73 (d) 306.35 
(e) 309.55 

[IBPS PO/MT, 2012] 
Akash scored 73 marks in subject A. He scored 


56% marks in subject B and X marks in subject 
C. Maximum marks in each subject were 150. The 
overall percentage marks obtained by Akash in all 
three subjects together was 54%. How many marks 
did he score in subject C? 
(a) 84 (b) 86 
(c) 79 (d) 73 
(e) None of these 

[IBPS PO/MT, 2012] 


When the price of sugar decreases by 10%, a man 
could buy 1 Kg more for 3270. Then the original 
price of sugar per Kg is: 


(a) 325 (b) 330 
(c) 327 (d) 832 

[SSC (GL), 2011] 
First and second numbers are less than a third number 


by 30% and 37%, respectively. The second number 
is less than the first by: 


(a) 7% (b) 4% 
(c) 3% (d) 10% 

[SSC (GL), 2011] 
The price of a commodity rises from $6 per Kg to 


37.50 per Kg. If the expenditure cannot increase, the 
percentage of reduction in consumption: 


(a) 15 (b) 20 
(c) 25 (d) 30 

[SSC (GL), 2011] 
Raman scored 456 marks in an examination and Seeta 


got 54% marks in the same examination which is 24 
marks less than Raman. If the minimum passing marks 
in the examination is 34%, then how much more marks 
did Raman score than the minimum passing makrs? 


(a) 184 (b) 196 
(c) 190 (d) 180 
[Bank of Baroda PO Examination, 2011] 


In an Entrance Examination Ritu scored 56% marks, 
Smita scored 92% marks and Rina scored 634 marks. 
The maximum marks of the examination are 875. 
What are the average marks scored by all the three 
girls together? 
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110. 


111. 


112. 


113. 


114. 


115. 


(a) 929 (b) 815 
(c) 690 (d) 643 

[IBPS Bank PO, 2011] 
In a test, a candidate secured 468 marks out of 


maximum marks ‘A’. If the maximum marks ‘A’ 
were converted to 700 marks, he would have secured 
336 marks. What were the maximum marks of the 
test? 


(a) 775 
(c) 975 


(b) 875 
(d) 1075 
[IBPS Bank PO, 2011] 


An HR Company employs 4800 people, out of which 
45% are males and 60% of the males are either 25 
years or older. How many males are employed in 
the company who are younger than 25 years? 


(a) 2640 (b) 2160 
(c) 1296 (d) 864 

[IBPS Bank PO, 2011] 
Six-elevenths of a number is equal to 22% of second 


number. Second number is equal to the one-fourth 
of third number. The value of the third number is 
2400. What is the 45% of first number? 


(a) 109.8 (b) 111.7 
(c) 117.6 (d) None of these 

[IBPS Bank PO, 2011] 
A jar contains 10 red marbles and 30 green ones. 


How many red marbles must be added to the jar so 
that 60% of the marbles will be red? 


(a) 25 (b) 30 
(c) 35 (d) 40 

[SSC, 2011] 
If a number multiplied by 25% of itself gives a 


number which is 20096 more than number, then the 
number is: 


(a) 12 (b) 16 
(c) 20 (d) 24 

[SSC, 2011] 
The price of onions has been increased by 50%. In 


order to keep the expenditure on onions the same the 
percentage of reduction in consumption has to be: 


(a) 50% (b) 332% 


(c) 33% (d) 30% 


[SSC, 2011] 


Directions (Q. 116): What approximate value should 
come in place of question mark (?) in the following 
question? (Note: You are not expected to calculate the 
exact value.) 


116. 


117. 


118. 


119. 


39.897% of 4331 + 58.779% of 5003 =? 
(a) 4300 (b) 4500 
(c) 4700 (d) 4900 
(е) 5100 
[IBPS PO/MT, 2011] 


Ramola’s monthly income is three times Ravina’s 
monthly income. Ravina’s monthly income is fifteen 
percent more than Ruchira’s monthly income. 
Ruchira’s monthly income is 732,000. What is 
Ramola’s annual income? 
(a) <1,10.400 (b) 513,24,800 
(c) 336,800 (d) 352,200 
(e) None of these 

[IBPS PO/MT, 2011] 


In a test, a candidates secured 468 marks out of 
maximum marks ‘A’. Had the maximum marks ‘A’ 
converted to 700, he would have secured 336 marks. 
What was the maximum marks of the test? 


(a) 775 (b) 875 
(c) 975 (d) 1075 
(е) None of these 

[IBPS PO/MT, 2011] 
Six-elevenths of a number is equal to 22 per cent of 
the second number. The second number is equal to 
one-fourth of the third number. The value of the third 
number is 2400. What is 45% of the first number? 
(a) 109.8 (b) 111.7 
(c) 117.6 (d) 123.4 
(е) None of these 

[IBPS PO/MT, 2011] 


Directions (Q. 120): What will come in place of question 
mark (?) in the following question? 


120. 


121. 


32.05% of 259.99 =? 
(a) 92 
(c) 78 
(е) 83 


(b) 88 
(d) 90 


[SBI Associates Banks PO, 2011] 


Mr X invested a certain amount in Debt and Equity 
Funds in the ratio of 4:5. At the end of one year, he 
earned a total dividend of 30% on his investment. 
After one year, he reinvested the amount including the 
dividend in the ratio of 6:7 in Debt and Equity Funds. 
If the amount reinvested in Equity Funds was 394,500, 


Percentage 


122. 


123. 


124. 


125. 


126. 


what was the original amount invested in Equity 

Funds? 

(a) 375,000 

(c) 260,000 

(e) None of these 
[SBI Associates Banks PO, 2011] 


The product of one-third of a number and 150% of 

another number is what per cent of the product of 

the original numbers? 

(a) 80% 

(c) 7596 

(e) None of these 
[SBI Associates Banks PO, 2011] 


Mr Shamin's salary increases every year by 1096 
in June. If there is no other increase or reduction in 
the salary and his salary in June 2011 was 322,385, 
what was his salary in June 2009? 
(а) 318,650 (b) 718.000 
(с) 219,250 (d) “18,500 
(е) None of these 

[SBI Associates Banks PO, 2011] 


How many students passed in first class? 


(b) 281,000 
(d) 565,000 


(b) 50% 
(d) 120% 


Statements: 


I. 85% ofthe students who appeared in examination 
have passed either in first class or in second class 
or in pass class. 

II. 750 students have passed in second class. 

III. The number of students who passed in pass class 
is 28% of those passed in second class. 

(a) All I, Папа Ш 

(b) Only I and III 

(c) Only II and III 

(d) Question cannot be answered even with information 
in all three statements. 

(e) None of these 

[SBI Associates Banks PO, 2011] 


34.5% of 1800 + 12.4% of 1500 = (2? + 78: 
(a) 27 (b) 9 
(c) 81 (d) 162 
(e) None of these 
[Indian Overseas Bank PO, 2011] 


67% of 801 — 231.17 = ? -23% of 789: 
(a) 490 (b) 440 

(c) 540 (d) 520 

(e) 590 


[Indian Overseas Bank PO, 2011] 


127. 


128. 


129. 


130. 


131. 


132. 


Five-ninths of a number is equal to twenty five per 
cent of the second number. The second number is 
equal to one-fourth of the third number. The value 
of the third number is 2960. What is 30 per cent of 
the first number? 
(a) 88.8 

(c) 66.6 

(e) None of these 


[Indian Overseas Bank PO, 2011] 
Dinesh's monthly income is four times Suresh's 
monthly income. Suresh's monthly income is twenty 
per cent more than Jyoti's monthly income. Jyoti's 
monthly income is 322,000. What is Dinesh's monthly 
income? 
(a) <1,06,500 
(c) €1,04,500 
(e) None of these 
[Indian Overseas Bank PO, 2011] 
In a school there are 250 students, out of whom 12 
per cent are girls. Each girl's monthly fee is $450 
and each boy's monthly fee is 24 per cent more than 
that of a girl. What is the total monthly fee of girls 
and boys together? 
(a) <1,36,620 
(c) 51,32,660 
(e) None of these 
[Indian Overseas Bank PO, 2011] 


A sum of 3731 is distributed among A, B and C, 
suchthat A receives 25% more than B and B receives 
25% less than C. What is C's share in the amount? 


(a) #172 (b) 3200 
(c) 3262 (d) 3258 
(e) None of these 


(b) 99.9 
(d) Cannot be determined 


(b) 21,05,600 
(d) €1,05,400 


(b) &1,36,260 
(d) €1,32,460 


[Andhra Bank PO, 2011] 


Pradeep invested 20% more than Mohit. Mohit 
invested 10% less than Raghu. If the total sum of 
their investment is 317,880, how much amount did 
Raghu invest? 
(а) “6,000 

(с) “7,000 

(е) None of these 


(5) 88,000 
(4) 25,000 


[Corporation Bank PO, 2011) 
If the numerator of a fraction is increased by 150% 
and the denominator of the fraction is increase by 


300%, the resultant fraction is 28 What is the original 
fraction? 18 
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133. 


134. 


135. 


136. 


137. 


138. 


4 
(а) (b) Е 


м | оо о|ь 


(с) 


(е) None of these 
[Punjab and Sind Bank PO, 2011] 


The price of an article was first increased by 10% 
and then again by 20%. If the last increased price 
be 333, the original price was: 


8 
(d) a 


(a) 330 (b) 327.50 
(c) 326.50 (d) 725 

[SSC (GL), 2010] 
If an electricity bill is paid before due date, one gets а 


reduction of 4% on the amount of the bill. By paying 
the bill before due date a person got a reduction of 
$13. The amount of his electricity bill was: 


(a) 5125 (b) 3225 
(c) 3325 (d) 5425 

[SSC (GL), 2010] 
In a test, minimum passing percentage for girls and 


boys is 35% and 40% respectively. A boy scored 
483 marks and failed by 117 marks. What are the 
minimum passing marks for girls? 
(a) 425 (b) 520 
(c) 500 (d) None of these 

[CBI (PO), 2010] 
If the numerator of a fraction is increased by 15096 
and the denominator of the fraction is increased 


by 350%, the resultant fraction is zm what is the 
original fraction? 51 


11 11 
(а) T (b) т 
15 13 
(с) 17 (d) 15 


(e) None of these 
[Corporation Bank PO, 2010] 


When the price of a toy was increased by 20%, the 
number of toys sold was decreased by 1596. What 
was its effect on the total sales of the shop? 


(b) 2% decrease 
(d) 4% decrease 
[SSC, 2010] 


Krishnamurthy earns 315000 per month and spends 
80% of it. Due to pay revision, his monthly income 
has increased by 20% but due to price rise, he has 
to spend 20% more. His new savings are: 


(a) 2% increase 
(c) 4% increase 


139. 


140. 


141. 


142. 


143. 


144. 


145. 


(а) 23,400 
(с) 23,600 


(b) 23,000 
(d) 24,000 
[SSC, 2010] 


Two numbers are respectively 121 % and 25% тоге 


than a third number. The first number is how much 
per cent of the second number? 


(a) 90 (b) 87.5 
(c) 25 (d) 12.5 

[SSC, 2010] 
Population of a town increases 2.5% annually but 


is decreased by 0.5% every year due to migration. 
What will be the percentage of increase in 2 years? 


(a) 5 (b) 4.04 
(c) 4 (d) 3.96 

[SSC, 2010] 
A merchant has announced 25% rebate on prices 


of ready-made garments at the time of sale. If a 
purchaser needs to have a rebate of $400, then how 
many shirts, each costing 2320 should he purchase? 


(a) 10 (b) 7 
(c) 6 (d) 5 

[SSC, 2010] 
A reduction of 1095 in the price of tea enables a 


dealer to purchase 25 Kg more tea for 322500. What 
is the reduced price per Kg of tea? 


(a) 270 (b) 580 
(c) $90 (d) 5100 

[SSC, 2010] 
Ram donated 4% of his income to a charity and 


deposited 10% of the rest in a Bank. If now he has 
38640 left with him, then his income is: 


(a) “12,500 (b) “12,000 
(с) “10,500 (а) “10,000 

[SSC, 2010] 
Twelve per cent of Kaushal’s monthly salary is equal 


to sixteen per cent of Nandini’s monthly salary. 
Suresh’s monthly salary is half that of Nandini’s 
monthly salary. If Suresh’s annual salary is $1.08 
Lakhs, what is Kaushal’s monthly salary? 
(a) 320,000 (b) “18,000 
(c) 326,000 (d) 324,000 
(e) None of these 

[Central Bank of India PO, 2010] 
Rita invested 25% more than Sunil. Sunil invested 
30% less than Abhinav, who invested 26,000. What 
is the ratio of the amount that Rita invested to the 
total amount invested by all of them together? 


Percentage E 


(a) 35:104 

(c) 101:36 

(e) None of these 

[Punjab and Sind Bank PO, 2010] 

146. 15% of 578 + 22.5% of 644 =? 

(a) 213.4 (b) 233.6 

(c) 231.8 (d) 231.6 

(e) None of these 


(b) 1329 
(d) 35:103 


147. Sonu invested 10% more than Mona. Mona invested 
10% less than Raghu. If the total sum of their 
investments is 45,780, how much amount did Raghu 


invest? 
(a) 32,010 (b) 32,000 
(c) 32,100 (d) 32,210 


(e) None of these 
[Indian Bank PO, 2010] 


[Indian Bank PO, 2010] 





7. (b) 

20. (c) 21. 
33. (b) 34. 
46. (b) 47. 
59. (a) 60. 





EXeRCISE-2 
.(a 8. 
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‚ (a) 34. 
. (a) 47. 
. (a) 60. 
о (0) 7АЬ 
. (b) 86. 
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. (a) 132. (a) 133. (d) 134. (c) 135. 


(b) 


(d) 136. (c) 137. (a) 138. (c) 139. (a) 140. (c) 141. (d) 142. (c) 143. 





. (d) 145. 


(d) 146. (d) 147. 
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|_| EXPLANATORY ANSWERS [| 
EXERCISE-I 
11. (c) Let 75% of 480 =x x 15. 
1 201 21 
1. (а) 5- = = = х 100 = 525% 75 
4 4 Then, —— х 480 = 15x 
100 
1 
2. (b) 0.005 = —— = — х 199 - 1% өлше гэн 
1000 1000 2 100x15 
200 
20 12. (b) Let 200% of x = 90 > Fg хх=90 
з. (b) 62% ЕРЕ ЖЕ : 100 x 90 
. = = 4 х 
(062757 100 3 100) 15 = = 45. 
200 
. 80 
d y ose cS. a. 80% of 45 = — = 45 = 36. 
100 1000 500 100 
25 13. (c) Let the number be x, then 
5. (в) .025 = | 100х100 |% = 2.5% i B T 
37-% of = 45 > x X x = 45 
2 2 100 
6. (c) Let x% of 12 = 84 
3 45x8 
x or, —x = 45 x= = 120. 
=> >x 12 = 84 8 
100 
84x100 871% of 120 = x x 120 = 105. 
x= = 700. 2 2 100 
12 
700% of 12 is 84. 14. (a) Let x x 15 = 37.5% of 220 
37.5 
1 1 z 
7. (b) к-р 871% Td жад) 
8- L8 2 2 
1 25 2511 7 m CON 
8. (a) 8-9% = 2206-2422 -1----. ё 
3 3 3 100 12 
15. (b) Let x% of 4 Km = 8 metre 
9. (c) 371% of 748 = 48 x 5. #18. > 2 x4000=8 ( 1 Km = 1000 metre) 
2 2x100 100 
Alternative Solution = 8x100 _1 _ 02 
1 4000 5 А 
37— % of 748 
2 0.2% of 4 Km = 8 metre. 
371 96-32 х y 
x WO = т " 0 + y% = |---Х +| —xx 
2 8 16. (b) х% of у + у% of x (5 ‚| Е? | 
3 
-~ 2x48=718 2 
= — xy = 2% of xy. 
8 ПП 
1 
17. (c) 0.35% = 0.35 x — = 0.0035. 
2 1 100 
10. (c) Let x% of = = — 
7 35 18. (b) We have, 8% of x = 4% of y 
100x7 
x= = 10. 8 _ 4 (5 T y 
=% —— Жж = Ж х : 
эвээ 100 ^ 100 77 (00 s 2 


2-.. Í 
1096 of — is —. 
7 35 


20% of x = = хх = 20 „Уу 





Percentage 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


=V y 
100 4 
= 10% of y. 
(b) Let the missing figure be a. 
c a x 
We have, 2. x y+ — xx= — x(x- 
10 ^ 100 юю 








xy + ax = x(x + y) 


2 


> ах=х. а = x. 


12 
(c) We have, x = 125% of y >x = зүс 2, 


100 


4 
ог, y= zx = 0.8х. 























5 
25 25 625 
(Б) 25% of 25% = х = = 0.0625. 
100 100 10000 
(c) Required number = 80 — 60% of 80 
= 80 Си х 80 = 32. 
100 
(b) 20% of 30% of 20% of 850 
И 
100 100 100 100 
түрэх = xxl = 0.167 < 0.3. 
3 3 100 6 
62% = An e — 0.067 « 0.3. 
3 3 100 15 
0.3 is greatest. 
40 2 
(a) 40% of 20% = x Ци, = 8% 
100 100 100 
30% of 25% = 22x22 -D = 7.5% 
100 100 100 
and, 50% of 28% = cL LL 14% 





У = 
100 100 100 
(40% of 20% + 30% of 25% + 50% of 28%) 

















8% + 7.5% + 14% = 29.5%. 
(b) We have, 20, х А = eu x В 
100 100 
= 30 es x A 
100 100 
100 90 
= |100 x 
| 30 28) 300 


Alternative Solution 


90% A = 30% B 


27 


28. 


29. 


30. 


(c) Let 1 quintal 25 Kg = x% of 1 metric tonne 


% = 20. е2 x 100% 


= 121% 
2 





(b) We have, 12% of x = 6% of y 
=> 2% of x = 1% of y 
=> (2 x 9)% of = (1 х 9)% of y 
=> 18% of x = 9% of y. 
(b) Here, x = 20. 

x 
100+ x 





Required answer = | «10 % 





0 2 
= х100 |% = 162 9 
(55 |» 16 4 


(a) Here, x = 25. 


x 





Required answer = (5 х 100 % 


-Х 





5 
- х 100 |9 
(= | 


- 331% 
3 


Alternative Solution 


31. 


32. 


33. 


(a) Let B's income = $100 
-. A's income = 75% (100) 2 375 


2 1 
Req. % = 25 100 = 332% 
75 3 


(b) Here, / = 7 and m = 28. 


First number = — х 100% of second number 


= 28 x 100% of second number 


or, 25% of second number. 


(a) Here, x = 60 and y = 20. 





100+ 
Second number = | T «100 % of the first 


100+ x 





100 + 60 
i.e., 75% of the first. 
(b) Here, x = 30 and y = 37. 
100 — у 
100-х 


100--20 
= | «100% of the first 





Second number = | 100 s of the first 





Е БЖ: 


x100 |9 
100—30 Jt of ie first 


і.е., 90% of the first. 
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34. (a) Here x = 20 and y = 10. 
100+ x 
100+ y 
_ (10020 

100 10 








-. First number = | x100) % of the second 





ШЕ of the second 





1 
ie Bes % of the second. 
Тһе first number is 9 “ % more than the second. 


35. (b) Reduction in consumption 





= x100 |9 
БЭР | 





15 
- | аю)», ог 13% 
100 +15 23 


Alternative Solution 





15_ 3 
(b) Price 1 = 15% > ——-— 
100 20 
ЖЕ 
Ь 20 
Consumption 4 = ( a xiv Jy 
a+b 
-( хоо} 
23 
1 
-13-- 
23 


36. (с) Increase іп consumption 





т 100 | 
Coa |» 





= EU х100 |% or 11% 
100-10 9 


Alternative Solution 
1 
(с) Price 4 = 10% = — 
10 





Bm 

b 10 

Consumption T = | 2 хон 
g= 


-|( Бао рь-нд 
9 9 


37. (4) Here, x = 20 and y = - 20. 
The net % change in value 


xy 
= |х+у+ % 
| d z) и 





20х20 
100 


Since the sign is —ve, there is decrease in value by 4% 





= (20 20 E or -4%. 


38. (b) Here, x = —50 and y = 50. 


The net % change in wages 


= (ээ "3 





100 





50x50 
= | -50+50 D 
| 100 | 


or, -25%. 

Since the sign is —ve, he has a loss of 25% 
Alternative Solution 

(b) If there is x% T the x% J is made, then there will be 


2 
always (=) % loss occur 


X ="50 
2 
2. loss = (5) % = 25% { 
10 


39. (b) Here, x = —20 and y =—25. 


The net % change in population 


= |х+у+—— |% 
(s И z) 1 





20х 25 
- 20-25- —409 
| 100 | ог —40% 


Since the sign is —ve, the population is decreased by 40% 
after two years. 


40. (b) The equivalent discount of two successive discounts 
of 20% and 20% 


= ЕСЕ 
77100) ^ 


з 








= | 20 — 204 % or —3696 


Given: 36% — 35% = 322. 
Amount of the bill = 22 x 100 = 32200. 
41. (a) Here, x = 25 and y = -12. 


The net% change in original price 





Md 
100 
25x12 
= | 25-12 9 9 
| 100 | % or 10% 


Since the sign is +ve, there is a profit of 10% 


42. (c) The equivalent discount of two successive discounts 
of 20% and 10% 


= |x+y+ | о 20 10-210), 289 
(s Ч 2) % | ты 








Percentage 











Discount on the list price of the radio offered by the xy 
first shopkeeper =|xtyt x % 
m 100 
= 28% of 1000 = — x 1000 = 3280. 30x20 
100 | 2 = Е 
-(30 + 20 | [Here, x = 30 and y = 20) 
Also, the equivalent discount of two successive discounts 
of 15% and 15% = 56% 
xy -. The area of the rectangle so formed exceeds the area 
= | х+у+ % 
100 of the square by 56% 
48. (a) Since side, x side, = area 
=i 15 183522 9% or 275% : 





: xy 
Error % in area = (» |» 


Discount on the list price of radio offered by the 100 


second shopkeeper 10x 20 
7 % [Here, х = 10 and у = -20] 





3 111 -(10-20- 
= 27—% of 1000 = — x 1000 
4 400 


= —12%, i.e., 12% deficit. 





= $277.50. 
Difference in discounts offered by the two shopkeepers 49. (c) Since side, х side, = area 
= $280 — $277.50 = 32.50. -. Net % change in area 
43. (a) Since tax * consumption — revenue _ БЕ ху | % 
Net % change in revenue 








xy 10x10 10x 20 
= | х+у+ 9% = | -10+10 0 = |10+20- 9 
| 4 z) a | 100 | ^ | 
[Неге x = —10 and у= 10] = 32% 
--1%. -. The area of the rectangle increases by 32%. 


The revenue decreases by 1% . : | 
цн 50. (a) Since tax х consumption = expenditure 














44. (a) Since 4л х radius х radius = surface area ^ Net % change in expenditure 
| xy xy 
Net % change in area = [evs |» 21х- +2) 0 
100 y 100 % 
‚[ 10х10 20х20 
Ё (0 105710 |» ши - (20 UNE J% [Here, x = 20 and y = —20] 
= -4% 


45. (b) We have, receipts = price x sales. 


: : Е it 4% 
Кере change im receipts xpenditure decreases by 4% 


51. (a) Net % change in revenue 

















xy 

= ААТ % | "3 

= |х+у+ 
Утор) l 
15x35 3 
= |-15+35 %-14-% 
| 100 | 0 i" _ | 30-20 es) 
46. (b) Since side x side = area [Here, x = -30 and y = 20] 

= -16% 


Net % change in area 














52. (b) We have, P = 90.51, r = 10 and n = 3. 
Xy 

= БЕ z) % The population 3 years ago 

30x30 P 90-51 
x = n = 3 
= 1304304 0 9 

| 100 |» и puer ТЕ 
100 100 


The area is increased by 69% 
_ 9051 100 " 100 T 100 


47. (a) Since side, Х side, = area 100 110 110 110 
Net % change in area — 68 Lakhs. 
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53. 


54. 


55. 


56. 


57. 


58. 


(с) Here, P = 8748, г = -10 and n = 3. 
Purchase price of the machine 


P _ 8748 


= п 3 
( К =) ! _ x] 
100 100 


_ 8748x100 x 100 x 100 
90 x 90 x 90 








= $12000. 


(c) Here, Р = 2664000, r = 20 and n = 2. 
Company’s income in the year 1997 
P _ 2664000 


ipt 1+ 
C | 


2664000 x 5x5 
6x6 
= 71850000. 
(b) Here, P = 32000, r = 15 and n = 2. 
Population of the town in 2 years 


Я п 1 2 
2Р|144-| = 32000 1+ 2% 
100 100 


115 115 
——х—— = 42320. 
100 100 


(с) Here, А = 6250, x = -10, y = —20 and z = -30. 


Value of the machine after 3 years 


= Al14— 142 14 2 
100 100 100 





- 32000 х 











= 6250} 1 a ү: A 1 30 
100 100 100 
_ 6250х90х80х70 = 23150. 
100x100 x 100 


(с) Here, A = 50400, x = 12 and y = -10. 
Population of the town 2 years ago 
A 


(1+ % res 
100 100 


50400 


12 10 
П) ees 
| mal no) 


_ 50400 x 100x100 
112x90 
= 50000. 
(b) Let ЗА be the pocket money. 


x У 
1+— || 1+——]| = 
Then, 4 = та 480 


x = —20 and у = 25. 








(Given) 


Here, 


59. 


60. 


ac 1-35) = 480 
100\ 100 
_ 480x100x100 
80x 75 


= $800. 





(a) Let A be the original strength. 


x y 2 
1+ 14 1+ 
Then, 4 = 21 =.) 729000 (Given) 


Here, x = —10, у = —10 and z = -10. 


(i-i) - жон 
100 100 100 


— q= 729000x100x100x100 _ уу men. 
90 x 90 x 90 

















(b) Let the daily wage before the increase was ЗА. 


Then, nor = 25. Here, x = 25. 


255100 22. 





(12) = 25 a= 
ГТ? шалын 


Alternative Solution 


61. 


(b) Daily wage Now = 325 = 125% (Daily wage then) 


ТТ» 
-. Original wage = x 100 
125 


5 
= 320 
(b) Here, x = 15, y = 80 and z = 70. 
100(у +z) _ 100(80 + 70) 
x 15 
= 1000. 


Maximum marks = 





Alternative Solution 


62. 


(b) 155 of Max Mark = 80 + 70 
15% Max Mark = 150 


1 
"10096 Мах Mark = 2100 


(с) Percentage of students passing the examination 
= (100 — (30 + 35 — 27))% 

(Here, x = 30, y = 35 and z = 27] 
= 62(100 — 38)% = 62% 


Let the total number of students appearing in the examination 





be x. 
Given: 62% of x = 248 


248 x 100 
62 


Therefore, 400 students appeared in the examination. 


or, BEC ааа orae — 400. 
100 


63. (b) Let the monthly rent be x. 


We have, 5.596 of 100000 = x — 12.5% of x — 325 


Percentage 








5500 _ х 325 67. (a) 90% of original price can buy = 18 quintals 

= 12 8 12 . 18x100 _ : : 
. Не сап buy = 20 quintals at the lower price. 

5500 325 7 

=> L—.——2—x 
12 12 8 68. (a) Number of candidates who failed 
е gt оон = 40% of 1000 + 60% of 800 
12 7 = 400 + 480 
64. (b) Boys = 900, Girls = 1100 = 880 


Passed = (32% of 900) + (38% of 1100) 
= 288 + 418 = 706 
Failed = 2000 — 706 = 1294 69. (c) New price must be increased by 


1294 
Failed % = (21 


880 
УЕ 
Fail % e 





x "| % = 48.88% 





«100|% = 64.7% 100 }% = 25%. 


| 20 
100-20 


i = #10 
65. (a) Suppose that his salary и 70. (a) Let the fraction Бе ~ 








House rent = $10, balance = $90 y 
Expenditure on education = € 15 „о Тһеп, саде 20:29) E) 
100 y-0.10y 9 у(0.9) 9 
DM x 5.90 x 2 
Balance = $76.50. y 9 125 y 5 
Expenditure on clothes = Ч «16-50) 71. (a) Let the side of the square = x 
100 After increase, length of one side = 1.3x 
= $7.65 


Let after decrease, length of other side = y 


Bal = %68.8 
alance now 68.85 Then, (133969 = x? 


If balance is 268.85, salary = $100 














_ 10x 
If balance is $1377, salary = $ us x 1377 4 13 a 
` Decrease in other side = x — 105 = 2 
= 32000. 13 13 
Percentage decrease in other side 
1 
66. (b) Reduction = 9) y 100% = 23 — % 3x 
100 +30 13 ов бы 
х 13 13 
EXERCISE-2 
(BASED ON MEMORY) 
1. (d) 0.06% (250% of 1600) = 2.4 800 — 600 
а 0o — ='9'50, 
2. (е) Let the 34 no. = 100 4. (b) Required % = $00 x 100 = 25% 
(218 No = 10 5. (b) Let his wealth be x 
. ond = 
SAC NDS To Wealth mU E T 
98-10 100 10 
Required% = х 100 Remaining wealth, 
30 7 
15 --Х-Ххэ--ХХ 
зол эээ 100 10 100 
3. (a) 40% x = 216 L P APO IN 
216 100 10 40 
`. 100%х = — х100 = 540 Now remaining, 
ы 3 21... 


х=—х 
10 100 40 
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10. 
11. 


12. 


13. 


63 
=——х 
200 
Each daughter gets = 
21 
—x 
200 
Now, 
юан = 42 Lakh 
200 
x = 400 lakh 


12 
. (b) a (x + 5,00,000) - — x = 10,000 
100 100 


Т (5x + 25,00,000 — 6x) = 10,000 


x = 15,00,000 


. (a) 40% of Maximum Mark = 250 + 38 = 288 


-. Maximum Mark = x 100 = 720 


. (d) Let Surya’s age = x 


-. Ravi's age = x — 12 
x — 12 = 40%(x + x — 12) 


х-12-2(2х-12) 


5x - 60 = Ах- 24 
x = 36 


Percentage Error: 
(0.45 — 0.55) 
0.55 
(a) a% of b + b% of a = 2(a% of b) 

(d) 796 of the number = 84 


x100 





4 
"10096 of number = P x100 =1200 
(с) 20% of a=b 


b 1l 

-- = 255/1 

а 2 

(a) Percentage of wife’s will = 40% 
Percentage of children will = 60% 


Required % = a x100 =150% 


14 


15. 


16. 


17. 


18. 


19. 


20. 
21. 


22. 


23. 


(c) 30% x — 40 = 50 
30%x = 90 

x = 300 

(c) 18% x = 720 


20 
81% x = тж = 3609 = 3240 


(b) Let the 3 number be 100 
^. 219 Number = 75 
15 Number = 90 


Required% = = x 100 = 20% 
(а) О = 3150 
Р = 120%(150) = 180 
R = 60% R = 180 
к= 180 «100 =300 

60 
(a) 25% х=6 
150%x 5 150 =36 

25 


(b) Let B’s be 100% 
A = 118% 

C = 88%, C = 118 
C = 134% 

If 100% x = 220 


220 
134% x = —x134 
100 


= 294.8 = 295 
(b) A = 120%(360) = 432 
(d) Let z = 100 


x ed 

у = 57 

If 57p = $300 
_ 300 


100p =——x100 = $520 
57 


(c) Let the 374 Number = 100 
л 284 No = 180 
15 No = 120 
120 
Required % = — x100 
180 


= 66.66% 
(c) Let Income of P = 100 
-. Income of О = 120% (100) = 120 
-. Income of К = 130% (120) = 156 


Required % = 196 100,106 
100 


= 56% 


Percentage 


24. (b) 
Officers R.E 
15000 8000 
8840 
840 6160 
21: 154 


Required % = 2l x100 = 12% 
145 


Э x100 = 3 14400 / Annum 





25. (b) Inital salary — 


-. Monthly Income = LI = 31200 
26. (a) Total percentage of Expenditure = 8% 
15% Income = 14400 


14400 


100% Income = x 100 = 396000 





27. (b) Donation % = 20% 
Deposited % = 20% (80%) = 16% 
64% Income = $12800 
100% Income = 320000 

28. (c) Pass mark = 47 + 43 = 90 Marks 
-. 25% Marks = 90 


-. Maximum Mark = z x100 = 360 


29. (b) Mark of Students = x 
Mark of other Student = x + 19 
According to the Qn > x + 19 = 60 (2x + 19) 


х+19= 3022419) 


5х + 95 = бх + 57 

x = 38 

If x = 38 

Other Student’s Mark = 38 + 19 = 57 
30. (c) 10% of Maximum Mark = 40 


-. Maximum Mark = ~ x 100 = 400 


1 
31. (d) Price of Electricity T by 25% => 4 


1 1 
Consumption 4 by — =- = 20% 
1-4 5 


32. (c) Price of Apple 7 from ‘80 to $100 


1 
“25% > — 
4 


: 1 1 
-. Consumption 4 by = —- s 
1-4 5 


33 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


720000 


———— = 500000 
120% х 120% 


. (a) The price of house 2 years ago = 
3,70,440 

105% х 105% x 105% 

= 3,20,000 


(d) Population of city 3 years ago = 





32000 
80% x 80% 
= “50,000 


(c) Present price of table = 


26010 
102% x 102% 
= 25,000 


(a) Population of town two years ago = 


36450 
90% x 90% x 90% 
= 50,000 


(b) Present value of ће Motor cycle = 


0 
(c) Success Rate decreases by = 52.100 = 50% 


-. 50% Matches = 30 
100% Matches = 60 


(a) Total duty he had to pay = 10%(210000) + 8(100000) 
+ 5%(150000) 


= 21000 + 8000 + 7500 
= %36,500 


: 2 
(a) Required % = =? x100 = dé 


(b) x — 25% (x) = 12 
75% x = 12 
x= 16 


m 66 
(c) Initially the number was 187 100 = 55 


(b) Cost goats = 12%, 5% of remainder = 5%(88) = 4.4 
Total Remaining Died = 16.4% 
Remaining of goats = 83.6% 


22 8360 
Initial no. of goats = —— 
0.836 
= 1000 
(c) A = 20% B, B = 25%C 
Consider C = 100 
В = 25 
А= 5 


% of C is equal to А = 5/100 x 100 = 5% 
(c) Total Students = 1500 

Girls = 44%(1500) = 660 

Boys = 1500 — 660 = 840 

Fee for each boy = $540 

Fee for each girl = 75%(540) = 405 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


70% of Children = 14% x = 196 
19 

No. of Men in the party = 54%x = MEX = 756 
(a) % of children in wedding = 100 — (54 + 32) = 14% 
Number of children in wedding = 196 

14% of total people = 196 

B X total 1 196 

——х total people = 

100 dis 


Total people — 1400 
Number of men in the wedding = 54% of 1400 


1400 x pe 
100 


756 
(b) 61901600) T 12594800) =100 +100 = 200 


(c) Consider Salary of Subash = €100 


-. Salary of Manoj = $60 


_ (100 — 60) 


2 
Required% = х100- 857 


(a) Let the 34 No. be 100 
2 2% No = 20 
1° No = 50 


Required % = — x100 = 150% 


(а) 40%(Е) = 12 


Е = 30 
F:S>5:4 
5x = 30 

_ 30 


4x =—x4=24 
5 


-. Second Number = 24 
(b) 10% (x) = 3[15%(y)] 
10% x = 54% y 

x 45 9 

у 10 2 

(b) 35% A = 25% B 
354 = 25В = х 


А: Вә 5:7 

(с) Let Money that Pankaj has = х 
-. Sonam = $1.5х 

-. Mukash = $3х 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


Average Money = X110 





Sum = 330 
3x 
Mukesh’s amount = x 330 
5.5x 
= X180 


(a)% of Income donated = 10 

% of Deposit = 20% (90) — 18% 
Remaining % = 72% 

72%x = 7200 


x = 10000 
(b) 
5200 4200 
ху 
5000 
р N 
800 200 
4:1 


No of Male = Female = 4: 1 


% of Female in the company = =x 100 = 20% 


(b) Let B’s salary = 100 
A’s salary = 60 


required Ratio 


—100—60 у _ 4010 _ 2100=662% 
60 3 3 





(а) If 15% of Income = 75 


75 
100% of Income = E x100 = 500 


(c) Let B’s salary = 100 
A’s salary = 130 





Required % = 130—100 100 29 x100 = 23.07% 
130 130 


(a) No. of Student who wear specs = 25% (1400) 


2 
No. of Boys who wear specs = g *350=100 
No. of Girls who wear specs = 350 — 100 = 250 
(b) No. of Girls in School = 812 = 40% of Students 
812 
60% of Students (Boys) = 4022 
= 1218 


25х60+24х80+х _ 
50 i 


70 





(c) Marks obtained by last student= 


= 1500 + 1920 + x = 3500 
x = 80% 


Percentage E 


62. 


63. 


64. 


65. 


66. 


67. 





(c) 
History Hindi 
65 3 65 
596 











% of Students Who passed in the both the subjects = 
65-х+х+55-х+5 

100% = 65% + 55% — x + 5% 

х% = 125% — 100% 


x = 25% 
: 20 1 
a) If price 7 by 20% > —-- 
a pr qais 
: 1 1 
Consumption 4 by =— > — 
1+5 6 
eer 
6 8 
x = 24 kg 
Initially 24 kg of sugar he could buy for $120 
-. Initial price of Sugar/kg = E =$5 


(а) Total population = 9000 
No. of females = 3000 
-. No. of Males = 6000 


Total population after increase = 
107.5%(6000) 


= 3150 + 6450 
= 9600 


(c) Population of a city after 2 years = 120% x 130% x 
20000 


105%(3000) + 








= 31,200 
2 
(c) Original average of Set A= алымы тээ 
Ї 
= DO 3g 
150+ К 
Now the average = T = 130%(30) 
150 + К = 39 x 6 
К = 234 – 150 
K = 84 


(b) Lost Men in army = 10% 

Died Due to Disease = 10%(90) = 9 
Declared Disabled = 10% (81) = 8.1 

-. 27.1% of army Men Totally not present 
Remaining 72.9% x = 729000 

x = 10,00,000 


68 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


. (b) No. of workers in the 4" year = 105% х 110% x 
120%(8000) 


= 11,088 

(d) The basis point greater than 62.5% and less than 82.5% 

= 20% 

= 100bP 

-. 20% = 2000 basis point 

51,300 — 41,800 Т 
41,800 


(4) Required % increase = 100 


= 22.72% 
(a) 1° Motor > No. of Defective parts = 5% (120) = 6 
214 Motor = No. of Defective parts = 10% (80) = 8 


: 14 
Percentage of defective parts together = zT x100 = 7% 


(с) 30%x + 45% (2х) = 408 
120%х = 408 


x = 340 














(b) 60% of A = 30% B B = 40% C 


iier Suc 1 
B 60 72 
АВ: С 
1:2:5 
. С=х% А 
5 = х%(1) 
5 х 


1 100 
х = 500 














" x(-y) 


(a) Increase or decrease in expenditure = x— i00 


= 20-204 CO 





= 4% 
4% decrease 


(a) Let total number of staffs be x. 


Percentage of male staffs = 60%x, married male staffs 
= 30%x 


Percentage of female staffs = 40%x, married female staffs 
= 28%x 


Married staffs = 30%x + 28%x = 58%x. 
-. Unmarried staffs = 42%х. 


(а) (100+5x2)% of А-(100%5х3)% of B = (100 + 
5 x 4)% C 100% A = 115% В = 120% C — К. 
i doo 


c= : : 
110 115 120 
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77. 


78. 


79. 


80. 


81. 


82. 


1 1 1 


E 
-23х24:22х24:22х23 


23 x 24 


Loan received by A = 6 х7930 





= #2760. 
(4) Side of a cube be a. 


Surface area of cube = баг. 
If the side doubles S.A. of cube = 6 x (2a 


= 6 х 4а? 
= 24а? 
24а? — ба? 
Percentage increase = mu цо 
6a 
= 200% 


(b) Let the income be $100. 


He spends 375. 
Now his income increased by 20% — 120% (100) 


= $120. 
His expenditure increased by 10% —› 100% (75) 
= 485.5 
`. Savings = 120 — 82.5 
= 37.5 < 
(с) Quantity of metal in ore = M = 4800 kg 


Quantity of silver in metal — 4800x —— =12x3=36kg 


Quantity of lead in ore = 4800 — 36 = 4764 kg. 
(b) Pass mark 36% = 190 + 35 = 225 


г. Total marks 100% = 29100 


= 625 


(а) Let the number to be added be x. 
Now, according to the question, 
320 x10 230 x 30 

+х= 


100 100 
=> 32+х= 69 


=> х= 69-32= 37 





(а) 

Quick Method: 

Increase in first year = 10% 

Decrease in second year = 10% 

Effective result 

10x10 
100 





-(10 10 Je 1% 


Increase in third year = 10% 


83. 


84. 


85. 


86. 


87. 


88. 





Effective result = | 10—1— Ша % 
100 


= (9 — 0.1)% = 8.9% (increase) 


2 
(b) Present worth of bike = rfi = 15) 


4 2 1 2 
- 6250 1-45) = 6250 1-5, 
100 25 


5 _ 62500х 24х24 
252) 25х25 





= 6250 
= $57600 


(с) Let the total visitors = 100 

Original revenue = 25P x 100 = 2500P 
Discount price = 20% x 25P = 5P 

New price = 25P — 5P = 20P 

Increase in sale = 28% x 2500P = 700Р. 

= New revenue = 2500p + 700p = 3200p. 
Number of visitors will be = 3200p/20p = 160 


160—100 
00 


% increase in visitors = x 100 = 60%. 


(b) 15 year, number of students appeared = 80 


Passing % = 60%. 

Number of students passed in 1* year = 60% x 80 

= 48 

Number of students appeared in 279 year = 60. 

Pass % = 80%, number of students passed = 80% x 60 
= 48 

Total students passed in 2 years = 96. 

Average students passed in 2 years = 967 = 48 


: : 48 
Average passing percentage rate in 2 years = ao 


= за 2% 
(d) Assume B's salary = $100. 
^ A’s salary = $150. 
150—100 
, = 3 25 = 1 0, 
B's salary is less than A's salary by 150 ^ зи % 
(а) 500х A+4%x В =  х(6%х4%8%х8) 


A _ 4B 
100 300 


A/ -4 
98-34 
(c) Income be 3 у 


2. Expenditure = 0.75у < 
Saving = y — 0.75y = 0.25y 


Percentage 


89. 


90. 


91. 


92. 


9з. 


94. 


95. 


Now income T by 20%, new income = 1.2y 
New expenditure 7 by 10%, new expenditure = 1.1 x 0.75y 
— 0.825y 
New savintgs = 1.2y — 0.825y = 0.375y 
0.375y - 0.25y Т 
0.25у 
= 50% 


Percentage increase in savings = 100 


(b) 20% 7 then 25% J. 


(9-5) 


Percentage change = —x— y+ 
g 8 у 100 
20)(-25 
аралд ЭЭ) 
100 
--5-5--10%. 


Decreased by 10% [which is not in given options] 

(b) Let the amount of total votes be y 

So, winner got 84% of total votes = 84% (у) 

Looser got 16% of total votes = 16% (у) 

It is given that winner wins with a margin of 476 votes 


So, 84% (у) — 16% (у) = 476. 
у= 700 














(c) Let the number be x. 
Now, according to the question, 
245 _ 98x200 _ 


хх 98 = ХЕ 80 
200 245 





(b) If D gets 100 marks, then 
Marks obtained by C = 125 














Marks obtained by B= 125x30 
100 
Marks obtained by A= а x зээ 
100 100 
100 = 125x125x90 
10000 
320 -= 125X125x90x320 _ 4. 
1000000 
(a) Required percentage 
40 x100 4 + 0 2 
Е 0х100+ 50x 90 +60 х8 -882% 
40--50--60 3 


(4) Salary of the clerk in 
1974 = 3660x100 _ 23950 
120 


(d) Total percentage of expenditure 


= (20+ зэх шр = 76% 
100 





96. 


97. 


98. 


99. 


100. 


101. 


Let the total income be x. 


Now, according to the question, 





а ЭЭ” шиш 
100 24 
(с) 92549995, 3894x134 
100 


=38.94 x 134 + 38.94 x 134 
& 2 x (39 x 134) = 78 x 134=10452 


(a) Let Rama's expenditure be 33x and Savings be 32x. 
5хх110 — QU 
100 `2 





New income = 








3хх112 _ =336х 
100 100 
: lix 336x 
-. Savings = —— — 
2 100 
550х-336х 214 
- =z x 
100 100 
214x | 14x 


Increase in savings = — 2x = — 
100 100 


Expenditure = 











14x 


г. Percentage increase = х100-7% 





x 


(d) Third number = 100 

First number = 130 

Second number = 140 

Now, according to the question, 











130 100 хот» Х ney 92° 
140 7 7 
(b) Quick Method: 
Percentage decrease = "100% 
+r 
_ 25 


= — x100 = 20% 
125 


(a) Percentage of candidates who failed in one or two 
or both subjects = 52 + 42 — 17 = 77 


Percentage of passed candidates 
=100 — 77 = 23 
(c) Let the total number of votes polled be x 
Now, according to the question, 


ЕЕ 
100 





> хх 1 = 298 
5 


=> x = 298 x 5 = 1490 
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102. (e) ? = 23% of 6783 + 57% of 8431 


= 25 67834 27 8431 
100 100 


= 23 x 67.83 + 57 x 84.31 
= 1560.09 + 4805.67 = 6365.76 = 6360 
103. (е) Let the three consecutive numbers be x, x + 1 and 
x + 2. 


Then, x +x+1+x+2 = 2262 
or, 3x = 2262 — 3 = 2259 


х= Р” = 753 


-. The numbers are 753, 754, 755. 
The highest number is 755. 


41 
41% of 755= 10б x 755 = 41x 7.55 = 309.55 


104. (b) Akash scored in subject A = 73 marks 
56x150 





Subject B = = 84 marks 


Total marks Akash got in all the three subjects together 
54 
= — x 450 = 54 x 4.5 = 243 marks 
100 


Let Akash’s marks in subject C be x. 
А+В +С = 243 

or, A+ B + x = 243 

or, x = 243 – (84 + 73)= 243 





157 = 86 marks 


105. (Б) Let the original cost price of sugar be &х per Kg. 


270x100 270 
90x x 


S | 
---|---1 = 1 
х (9 

30 


x 
nox = 830 per Kg 





1 





=1 


Alternative Solution 


1 
(b) Price 4 = 10% = — 
10 





Consumption T = %- 5% T 


за 


1 
—х 270 = $30 
9 


106. (d) Let the third number be 100 
Then, first number = 70 


Therefore, second number = 63 


70 — 63 


Hence, required % = x100 





= —x100 = 10% 


107. (b) Increase % = шэн = 25 
Therefore, decrease percentage in consumption 


= 25 x100 = 20% 
125 


108. (a) Let the total marks of the exam be x. 


Then, 
хх к= 456 — 24 
100 
> хх 3t 432 
100 
= T 432x100 _ 800 
54 
-. Minimum passing marks 
34 
= 800 x — 
100 
= 272 
Hence, required more marks get by Raman 
= 456 - 272 
= 184 
109. (d) Maximum marks in examination = 875 
56 


. Ritu’s marks = 875 x — = 490 
100 


92 
and Smita’s marks = 875 x 100 = 805 
and Rina’s marks = 634 
Hence, required average marks 








8 —s _ 1929 _ 643 
110. (с) `` Candidate secured 336 marks in 700 total marks 
. Candidate secured 468 marks in 209 468 
— 975 total marks. m 
111. (d) ^ Total number of employees = 4800 


45 
. Males people = 4800 х —— = 2160 
100 
Hence, number of people, younger than 25 year 


— 2160 x = 864 
100 


112. (d) `` Third number = 2400 


Second number = x 2400 = 600 


and first number х £ = 22% of 600 


Percentage 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


. 11 22 
=> First number = — x 600 х —— 
100 
= 242 
242 х 45 


Hence, 45 of the first number = = 108.90 
(c) Let the red marbles be added be x. 
Now, according to the question, 
10--х 
40+х 
(10+х)х5 _ 3 
40-х | 
50-5х-120--3х 
5х-3х-120-50 


> 2х= 70 > х= Tuas 


х 100 = 60 





1 1 











(a) Let the number be x. 
Now, according to the question, 











x 300 
XX——xX—— 
4 100 
xi 
> 1 3x => x=3x4=12 


(b) Quick Method: 





Required reduction per cent = X 100 
100+ x 
эээ х100- 2 х100-331% 
150 150 3 





(c) aox хавх P 1732 + 2950 
100 100 


= 4682 «4700 
115 
(b) Ravina’s monthly income = 32000 x 100 =%36800 


Ramola's monthly income = 3 x 36800 23110400 
Ramola’s annual income = 12 x110400 231324800 


(c) Converted maximum marks = 700 


Converted marks = 336 
%mark = one x 100 = 48% 
700 


468 is 48% of maximum marks A. 


A= 268 100-975 
48 


(e) According to the question, 


5 х First number = 22% of second number 


120. 


121. 


122. 


123. 


124. 


125. 


Second number = i x Third number 


or, Second number = 2 x 2400 = 600 


22 x Second number x 11 


or, First number = 
100 6 





_ 22x 600x11 
~ 100x6 


x 242 


-. Required answer = 45% of 242 = 


45x242 іне 
100 


2 
(е) BR х 260 = 83.2 = 83 
100 
(a) Amount reinvested in equity funds = 94500 
Amount reinvested in debt + equity funds 
13 
= 94500 x = = 175500 


Amount invested earlier in debt + equity funds 


З 175500 = 135000 





Original amount invested in equity funds 


= 5 x 135000 = 75000 


(b) Let the original numbers be x and y and their product 





be xy. 
Product of : rd of х and 150% of gore el 
3 % 2 2 
: ху 
Required answer = x 100 = 50% 
X xy 


(d) Salary in June 2011 = 22385 


22385 
11х1.1 





Salary in June 2009 = = 18500 

(а) Using statement П and HI, we can find the number 
of students in second class and pass class only. 

As there in no link given between the first class and the 
other classes, we cannot find the number of students in 





first class. 

(b) 24,2 x18004 СЁ х1500 = (? + 78 
100 100 

=> (2) 26214186 —78 

> (7? = 729 

«229 
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126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


(a) Br х800-231-? 23 х 790 
100 00 





=> 536-231-1817-2 
? = 486.7 = 490 


1 
(b) Second number = 1 х 2960 - 740 


Let the first number be x. Then, 


2 y= 740 
9 100 





5 x= ӨР” 
5 4 


0 
So, 30% of Ist number = a x 333 = 99.9 


(b) Suresh’s monthly income = 1.2 x 22000 


= 326400 
Dinesh’s monthly income = 26400 х 4 = 2105600 


12 
b) Total girls = — x 250 = 30 
(b) g 100 


Total boys = 250 — 30 = 220 

Each boy’s monthly fee = 1.24 х 450 = 558 

Total monthly fee of boys and girls together = (220 558) 
+ (30 x 450) 

= 122760 + 13500 = 3136260 

(e) Let C's share be 3x. 

Then, B gets — 0.75x 

A gets = 1.25 x 0.75x 

So, x + 0.75x + 0.9375x = 731 

=> 2.6875x = 731 

_ 731 
2 2.6875 


(a) Ratio of their investments = R:M:P = 50:45:54 
17880 x 50 
4 


= 272 





> x 


Then, Raghu invested = $6000 


(a) Let the original fraction be A 





y 
Now, according to the question, 
2хх250 5 2 х 5x40 4 
|» yx400 18 ° y 18x250 9 


(d) Effective increase percentage 


ЕСЕН 55 
, = 





= С + 20 + 


132 
Therefore, x x Be = 32 
100 


32 x 100 


> x= = #25 





134. (c) Let the amount of the bill be 3x 


Therefore, — = 13 
4x = 1300 
no els 


135. (d) According to passing percentage = 40% (boys) 
According to question, 
x x 40% = 483 + 117 
хх A = 600 
100 
_ 600x100 
© 40 
x = 1500 


(if total marks = x) 


35 
Passing marks for girls = 1500 x 100 525 


136. (c) The original fraction 


225 (3504100) 25 45 15 
51 150-100 51 25 17 








137. (a) Increase in price = 20% 
New price = 2120 
New sales = (100 — 15) = 85 
Old sales = 100 х 100 = 210000 
New sales = 120 x 85 = $10200 


х 10096 = 2% increase 





Effect — 20 
10000 


138. (c) ^^ 80% expenditure of $15000 salary = $12000 
Savings = (15000 — 12000) = $3000 
After 20% price rise 
=> Increased expenditure = 20% of $12000 
= 32400 
=> New Expenditure = %(12000 + 2400) 
= $14400 


=> New Income = 2 (25:29) 


OAM 
100 





| = 318000 


-. New savings = $(18000 — 14400) 
= $3600 
139. (a) Let the third number be x. 


12.5х 225х 


First number = x + = 
100 200 








Second number = a .125x _ 250x 


100 100 200 








Percentage Ед 


140. 


141. 


142. 


143. 


225х 





: __200 0 
Now, required percentage = 250x х 100% 


200 


22 
-5 ЭХ 100% = 90% 


50x 





(c) Let the population of the town be 100 Population 
increase = 2.5% 


New population = 102.5 
Now, according to the question, Population decreases by 
0.5% 
_ 102.5 0.5 
2222100 


- 0.5125 





After one year, population = 102.5 - 0.5125 = 101.9875 
-. Total increase % = (101.9875 — 100) = 1.98% 


Required percentage of increase in two years 


= [101.98 + ЇЇ РЧ ) |10 
= (101.98 + 2.019) —100 
= 103.999 — 100 
= 3.999% = 4% 
. : 20х2 
(4) Discount on one shirt = eT = 80 


Let, on buying x shirts, the total discount — 80x 
80x = 400 = х-5 
-.He should purchase 5 shirts. 


(c) Quicker Method: 








Required reduced price = E x 22300 . 90 
100 25 
(d) Let Ram’s income be $100 
= Donation given to charity = 34 
— Remaining amount = $96 
= Again deposited amount in bank 
9 
=z 6x10 
100 
= Amount left with him 
-4%- =н 2864 


144. 


145. 


146. 


147. 


— But he has actual amount = 28640 


His real income = {= x100) 
86.4 


= $10000 


(d) 12% of K = 16% of N 

K — Kaushal’s monthly salary 
N — Nandini’s monthly salary 
S — Suresh's monthly salary 


555 N=2S 


pal Т. 
12 12 


= m x LU = 16 x 0.09 = 0.24 lakh = 24,000 
6 12 6 





(d) Sunil’s investment = 6000 x = $1200 


Rita’s investment = 4200 x - = 45250 





Total amount invested = 6000 + 4200 4 
Required ratio = 5250:15450 = 35:103 
(d) [15% = (10 + 5)%] of 578 + 20% of 644 + 2.5% 
of 644 

= 57.8 + 28.9 + 128.8 + 2.5 x 6.44 

= 86.7 + 128.8 + 5 х 3.22 

= 86.7 + 128.8 = 231.6 

(b) Let money invested by Raghu = 5х 


5250 = 315450 





: 9 
Money invested by Mona = 107 = 0.9х 


: 9 11 
Money invested by Sonu = — x x МЕ = 0.99x 
1 100 
Also, x + 0.9x + 0.99x = 5780 
х= 2780 000 
2.89 
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INTRODUCTION 


Whenever we are asked the marks we scored in any 
examination, we usually tell the marks in terms of percentage, 
that is, taking the percentage of total marks of all subjects. 
This percentage is called average percentage. Also, in a 









Average 






The average or mean or arithmetic mean of a number 
of quantities of the same kind is equal to their sum 
divided by the number of those quantities. For example, 
the average of 3, 9, 11, 15, 18, 19 and 23 is 





3+9+11+15+18+19+23 98 


class, if there are 100 students, instead of knowing the age 7 7 = 14. 
of individual student, we usually talk about their average age. 
| | BASIC FORMULAE [] 
Sum of quantities Illustration 2: | Тһе average marks obtained by 200 
0 Average = 22 students in a certain examination is 45. Find the total marks. 
Number of quantities 


(021 Sum of quantities = Average x Number of 
à quantities 
ü - Sum of quantities 
5 Number of quantities = —— — — — —— 
b Average 
Illustration 1: A man purchased 5 toys at 3200 
each, 6 toys at X250 each and 9 toys at $300 each. 
Calculate the average cost of 1 toy. 
Solution: Price of 5 toys = 200 x 5 = $1000 
Price of 6 toys = 250 x 6 = $1500 
Price of 9 toys = 300 x 9 = 32700 
Total number of toys = 5 + 6 + = 20 





: 1000--1500--2700 
Average price of | toy = 20 
рең 5200 = 2260 
Hu — | 
m SHORTCUT 


Average of two or more groups taken together. 


(a) If the number of quantities in two groups 
are n, and n, and their average is x and y, 
respectively, the combined average (average 
of all of them put together) is 

nx+n,y 


n +, 


Solution: Total marks 

= Average marks x Number of students 

= 200 x 45 = 900. 
Illustration 3: Total temperature for the month of 
September is 840°C. If the average temperature of that 
month is 28°C, find out the number of days is the month 
of September. 


Solution: Number of days in the month of September 


Total temperature _ 840 





~ Average temperature ^ 28 


= 30 days. 


METHODS || 


Explanation 
Number of quantities in the first group = л, 
Their average = x 

Sum = и, x x 
Number of quantities in the second group = n, 
Their average = y 


Sum = n, ху 
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Number of quantities in the combined group = n; + n, 
Total sum (sum of quantities of the first group and the 
second group) = nx + пу. 

Average of the two groups 


_ aAxtmy 
n+n ` 
(b) Ifthe average of n, quantities is x, and the 
average of n, quantities out of them is y, the 
average of the remaining group (rest of the 
quantities) is 
nx-n,y 
n-n 
Explanation 
Number of quantities = n, 
Their average = x 
Sum 2n x 
Number of quantities taken out = n, 
Their average — y 
Sum = my 
Sum of remaining quantities = лух — ny 
Number of remaining quantities = n, — п, 
ЭР nx-n 
Average of the remaining group e m 
п-п”; 
Illustration 4: Тһе average weight of 24 students 
of section A of a class is 58 Kg, whereas the average 
weight of 26 students of section B of the same class is 
60.5 Kg. Find out average weight of all the 50 students 
of the class. 





Solution: Here, л, 
Average weight of all the 50 students 


nx+n, y 


7h tn, 


_ 24 x 58+ 26 x 60.5 
Е 24+26 


_ 139241573 2965 
50 5 
Illustration 5: Average salary of all the 50 employees 
including 5 officers of a company is $850. If the average 
salary of the officers 18 22500, find the average salary 
of the remaining staff of the company. 
Solution: Here, n, = 50, n, = 5, x = 850 and y = 2500. 
Average salary of the remaining staff 
_ пх-п,у 50х850-5х2500 
7 Г 50-5 








= 59.3Kg. 


n № 


_ 42500-12500 _ 30000 


45 45 
= 8667 (approx.) 





If x is the average of хү, х,,..., х,, then 
(a) The average of x, + a, x; + a,.., x, + a is 





x * d. 
(b) The average of x, - a, x, — а... x, — a is 
x-a. 
(c) The average of ax), ax», ..., ах, is ax, provided 
a = 0. 
x, х х, . X ) 
d) The average of +, , ..., is —, provided 
в 
а ж 0 a a a a 


Illustration 6: The average value of six numbers 7, 12, 
17, 24, 26 and 28 is 19. If 8 is added to each number, 
what will be the new average? 
Solution: The new average = х + а 

= 19 +8 = 27. 


Illustration 7: Тһе averageof x numbers is 5х. If 
x — 2 is subtracted from each given number, what will 
be the new average? 
Solution: The new average = X— a 
= 5x – (х— 2) = 4х +2. 

Illustration 8: Тһе average of 8 numbers is 21. If each 
of the numbers is multiplied by 8, find the average of 
a new set of numbers. 
Solution: The average of a new set of numbers 

= ax = 8 x 21 = 168 


The average of n quantities is equal to x. If one 
= 24, n, = 26, x = 58, and y = 60.5. 


of the given quantities whose value is p, is 
replaced by a new quantity having value q, 
the average becomes y, then q = p + n(y — x). 


Illustration 9: The average weight of 25 personsis 
increased by 2 Kg when oneof them whose weight is 60 
Kg, is replaced by a new person. What is the weight 
of the new person? 
Solution: The weight of the new person 

=p + ny - x) 

= 60 + 25(2) = 110Kg. 


(a) The average of n quantities is equal to x. 


When a quantity is removed, the average 
becomes y. The value of the removed quantity 

is n(x — y) + y. 
(b) The average of n quantities is equal to у. When 
a quantity is added, the average becomes y. 
The value of the new quantity is n(y — x) + 


у. 


Average ЕН 


Illustration 10: Тһе average age of 24 students апа 
the class teacher is 16 years. If the class teacher’s age 
is excluded, the average age reduces by 1 year. What 
is the age of the class teacher? 


Solution: The age of class teacher 

-n(x-y)*y 

= 25(16 — 15) + 15 = 40 years. 
Illustration 11: The average age of 30 children in a 
class is 9 years. If the teacher's age be included, the 
average age becomes 10 years. Find the teacher's age. 


Solution: The teacher's age 


= п(у – х) + у 
= 30(10 - 9) + 10 = 40 years. 


(a) Тһе average of first л natural numbers is 


п+1 
2 
(b) The average of square of natural numbers till 
‚ Qi x Dn) 
18 —————— —. 





(c 


хи 


The average of cubes of natural numbers till 
is n(n41y 


(d 


wa 


The average of odd numbers from 1 to n is 
last odd number + 1 





(e 


— 


The average of even numbers from 1 to n is 
last even number + 2 


2 


Find the average of first 81 natural 





Illustration 12: 
numbers. 


Solution: The required average 
п+1 81-1 
2 2 


Illustration 13: What is the average of squares of the 
natural numbers from 1 to 41? 





41. 








Solution: The required average 


|(n*DQn*l) (41%1)2х41-1) 
i 6 6 
| 42x83 _ 3486 _ 


6 6 


Illustration 14: Find the average of cubes of natural 
numbers from 1 to 27. 








Solution: The required average 
_ п(п+1)* 27х(27-1) 
4 4 


. 27x28x28 21168 
4 





= 5292. 





Illustration 15: 
from 1 to 40? 
Solution: The required average 
. last odd number + 1. 39+1 _ 
2 2 


What is the average of even numbers 


What is the average of odd numbers 


20. 





Illustration 16: 
from 1 to 81? 
Solution: The required average 


. last even number +2 80-2 _ 
2 222 


(a) If n is odd: The average of n consecutive 


numbers, consecutive even numbers or 
consecutive odd numbers is always the middle 
number. 

(b) If n is even: The average of п consecutive 
numbers, consecutive even numbers or consecutive 
odd numbers is always the average of the middle 
two numbers. 

(c) The average of first n consecutive even numbers 
is (n + 1). 

(d) The average of first n consecutive odd numbers 
is n. 

(e) The average of squares of first n consecutive 

2(n+1)(2n +1) 

5 : 
(0) The average of squares of consecutive even 
(п +1)(п + 2) 

3 : 


41. 





even numbers is 


numbers till n is 


(g) The average of squares of consecutive odd 


. . n(n+2) 
numbers till n is ———-. 


(h) If the average of n consecutive numbers is т, 
then the difference between the smallest and 
the largest number is 2(n — 1). 


Illustration 17: Find the average of 7 consecutive 
numbers 3, 4, 5, 6, 7, 8, 9. 
Solution: The required average = middle number = 6. 
Illustration 18: Find the average of consecutive odd 
numbers 21, 23, 25, 27, 29, 31, 33, 35. 
Solution: The required average 

— average of middle two numbers 

— average of 27 and 29 

_ 27429 _ 28 

2 


Illustration 19: 
even numbers. 





Find the average of first 31 consecutive 


Solution: The required average = (п + 1) = 31 + 1 = 32. 
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Illustration 20: 
odd numbers. 


Find the average of first 50 consecutive 


Solution: The required average = n = 50. 


Illustration 21: Find the average of squares of first 
19 consecutive even numbers. 





1)(2n+1 
Solution: The required average = ———— 
_ 2(19+1)(2х19+1) 
3 
3 
= ri = 520. 
3 


Illustration 22: Find the average of squares of 
consecutive even numbers from | to 25. 


Solution: The required average 
(nt+1)(n+2) _ (25+1)(25+ 2) 
3 3 
_ 26X27 _ 702 _ 234. 
3 3 


Illustration 23: Find the average of squares of 
consecutive odd numbers from 1 to 31. 








Solution: The required average 
| n(n+2) 31х(31-2) 
3 3 
_ 31х33 
3 


Illustration 24: If the average of 6 consecutive numbers 
is 48, what is the difference between the smallest and 
the largest number? 








= 341. 


Solution: The required difference 
= 2(n — 1) = 2(6— 1) = 10. 


Geometric Mean or Geometric Average. 


Geometric mean of хү, х,, ..., x, is denoted by 


G.M. = ххх, Xx: Xx,. 
Geometric mean is useful in calculating averages 


of ratios such as average population growth rate, 
average percentage increase and, so on. 


Illustration 25: The production of a company for 
three successive years has increased by 10%, 20% and 
40%, respectively. What is the average annual increase 
of production? 


Solution: Geometric mean of x, y and z = (x хух2) 13. 
Average increase = (10 x 20 x 40)!/2% = 20% 
Illustration 26: The population of a city in two 


successive years increases at the rates of 16% and 4%, 
respectively. Find out the average increase in two years. 


Solution: In case of population increase, the geometric 
mean is required. 
Geometric mean of 16% and 4% is 
= (16 x 4)!2%, i.e., 8% 


Harmonic Mean or Harmonic Average. 


Harmonic mean of Хү, x», ..., x, is denoted by 
1 


Н.М. = 
ЦІ 1| 1 
+— +-+ 
n x, x, X 








n 


Harmonic mean is useful in finding out average 
speed of a vehicle, average production per day 
and, so on. 


Illustration 27: А man runs | Km at a speed of 15 Km/h 
and another 1 Km he walks at a speed of 5 Km/h. Find 
out his average speed in covering 2 Km. 

Solution: Harmonic mean is used when distance remains 
constant and speed varies. Harmonic mean of x and y 





is Or, E 
Duet х+у 
x у 
Average speed for the whole distance 
Во 
15+5 


If a certain distance is covered at a speed of x 


Km/h and the same distance is covered at a 
speed of у Km/h, the average speed during the 
entire journey is 


2xy 
x Km/h. 


Illustration 28: If half of the journey is travelled at a 
speed of 15 Km/h and the remaining half at a speed of 
12 Km/h, find out average speed during the entire journey 
Solution: The average speed 


2xy QR 
x+y 15+12 
360 


=== 131 Km/h. 
27 3 








Average ІН 


Illustration 29: А man goes to a certain place at a 
speed of 30Km/h and returns to the original place at 
a speed of 20 Km/h, find out his average speed during 
this up and down journey. 

Solution: The average speed 


2xy |. ЕТІН 1200 
= (x+y 30+ 20 50 


= 24Km/h. 





If a person or a motor car covers three equal 
distances at the speed of x Km/h, y Km/h and 
z Km/h, respectively, then for the entire journey 
average speed of the person or motor car is 


3xzy 
——— — | Km/h 
xy t+ yz zx 
Illustration 30: А train covers the first 160Km at a 
speed of 120 Km/h, another 160Km at 140 Km/h and 


the last 160 Kms at 80Km/h. Find out average speed 
of the train for the entire journey. 


: 3xyz 
Solution: Average speed = ———— —— 
хуч yz zx 


3x120x140x80 
120 x 140+ 140 x 80-- 80x120 


360x140x80 4032000 
16800+11200+9600 37600 








109 45 Kah, 
47 


(+) If a person covers A Km at a speed of x Km/h, 
B Km at a speed of y Km/h and C Km at a 
speed of z Km/h, the average speed during the 
entire journey is 


A+B+C 
A В C Km/h. 
X y z 


Illustration 31: A person covers 9Km at a speed of 
3 Km/h, 25 Km at a speed of 5 Km/h and 30 Km at a speed 
of 10 Km/h. Find out average speed for the entire journey. 


A+B+C 
Solution: The average speed = Ak С 


x y z 


9-25-30 
9 25 30 
3 5 10 
= cue 55 Km/h. 
11 11 
(12) If a person covers Ath part of the distance at x 
Km/h, Bth part of the distance at y Km/h and 
the remaining Cth part at z Km/h, then the 
average speed during the entire journey is 


1 
A B C |Kmf/h. 
X y z 
: 1 
Illustration 32: A person covers the first — of the 
distance at 8 Km/h, the next 5 at 6Km/h and the 


remaining distance at 15 Km/h. Find the average speed 
during the entire journey. 
Solution: The average speed 











1 1 

A,B,C) | V4, 35 320 

ху 2 8 6 15 
dendo snos (3+2) 

4 5 4 5 20 

== ! 1 A7 а Km/h. 

X ond 3 52 113 

32 10 100 


Illustration 33: А train covers 50% of the journey 
at 30 Km/h, 25% of the journey at 25Km/h and the 
remaining at 20Km/h. Find the average speed of the 
train during the entire journey. 

Solution: Let the total journey be = 100m. The avergage 
speed: = 100 km 











100 _ 100 
АВС 50 25 25 
+—+ ++ 
X у 2 30 25 20 
[Неге, A = 50, В = 25 and С = 25] 
_ 100 1200 _ 25 25 Km/h. 
4712 47 47 
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1. 


ЕХЕКС15Е-1 


The daily earnings of a taxi driver during a week 
аге: “60, $65, “70, 352.50, 863, 473 and %68. What 
is his average daily earning for the week? 

(а) 374.50 (b) 354.50 

(c) 364.50 (d) 384.50 


. The average of 10 numbers is 7. What will be the new 


average if each of the numbers is multiplied by 8? 


(a) 45 (b) 52 
(c) 56 (d) 55 


. The average weight of 5 persons, sitting in a boat, 


is 38 Kg. If the average weight of the boat and the 
persons sitting in the boat is 52 Kg, what is the 
weight of the boat? 
(a) 228 Kg 
(c) 232 Kg 


(b) 122 Kg 
(d) 242 Kg 


. There are 35 students in a hostel. If the number of 


students increased by 7, the expenses of the mess 
were increased by 342 per day while the average 
expenditure per head decreased by $1. Find out the 
actual expenditure of the mess. 


(a) 2480 (b) 2440 
(c) 2520 (4) 5420 


. The daily maximum temperature in Delhi, for 7 


consecutive days in May 1988, were 42.7°C, 44.6°C, 
42.0°C, 39.1°C, 43.0°C, 42.5°C and 38.5°C. Find out 
the average daily maximum temperature. 

(a) 42.63° C (b) 45.65° C 

(c) 41.77? С (d) 39.60? С 


. The average salary per head of all the workers in a 


workshop is 3850. If the average salary per head of 
7 technicians is 71000 and the average salary per 
head of the rest is 2780, find out the total number 
of workers in the workshop. 
(a) 26 (b) 24 
(c) 28 (d) 22 


. Ап aeroplane travels 2500 Km, 1200 Km and 500 Km 


at 500 Km/h, 400 Km, and 250 Km/h, respectively. 
The average speed is: 
(a) 420 Km/h 
(c) 405 Km/h 


(b) 410 Km/h 
(d) 575 Km/h 


. In an examination, out of 20 students in a class, in 


Mathematics 2 students scored 100 marks, 3 students 
scored 0, and average marks for rest of the students 
was 40. What is the average mark of the whole class? 


10. 


11. 


12. 


13. 


14. 


15. 


(a) 40 marks 
(c) 32 marks 


(b) 35 marks 
(d) 45 marks 


. The average weight of 24 students in section A of 


a class is 58 Kg, whereas the average weight of 26 
students in section B of the same class is 60.5 Kg. 
Find out the average weight of all the 50 students 
of the class. 


(a) 57.4 Kg (b) 59.3 Kg 
(c) 58.9 Kg (d) 59.7 Kg 
The average age of 5 members is 21 years. If the 


age of the youngest member be 5 years, find out the 
average age of the family at the birth of the youngest 
member. 

(a) 24 years 
(c) 20 years 


(b) 25 years 
(d) 28 years 


The average of 7 numbers is 5. If the average of 
first six of these numbers is 4, the seventh number 
is: 

(a) 14 (b) 12 

(c) 11 (d) 15 

Three years ago the average age of a family of 5 
members was 27 years. On addition of a child to 
the family, the present average age of the family 


is still 27 years. Find out the present age of the 
child. 


(a) 16 years 
(c) 24 years 


(b) 12 years 
(d) 20 years 


The average weight of 10 students is increased by 
half a Kg when one of the students weighing 50 Kg 
is replaced by a new student. Find out the weight of 
the new student. 

(a) 55 Kg (b) 60 Kg 

(c) 45 Kg (d) 40 Kg 

The average monthly salary of a staff of 9 persons 
is 32450. One member of the staff whose monthly 
salary is 32650 is transferred. Find out the average 
salary of the remaining 8 persons of the staff. 

(a) 32425 (b) 32625 

(c) 23025 (d) 32825 


The mean marks of 10 boys in a class is 7096, 
whereas the mean marks of 15 girls is 60%. The 
mean marks of all the 25 students is: 

(a) 6496 (b) 60% 

(c) 5596 (d) 5296 


Average ІЗ 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


The average income of А for 15 days is 370. The 
average for first five days is 260 and that for the last 
nine days is 280. A's income for the sixth day is: 


(a) 880 (b) 260 

(с) 340 (а) 230 

The average of five consecutive even numbers starting 
with 4, is: 

(a) 6 (b) 7 

(c) 8 (d) 7.5 


Three years ago the average age of a family of 5 
members was 17 years. With the birth of a new baby, 
the average remains the same three even today. Find 
out the age of the baby. 


(a) 1 year (b) 3 years 


1 
(c) 2 2 years (d) 2 years 
The average of 17 numbers is 10.9. If the average 
of first nine numbers is 10.5 and that of the last 9 
numbers is 11.4, the middle number is: 


(a) 11.8 (b) 11.4 
(c) 10.9 (d) 11.7 


A batsman has a certain average of runs for 12 
innings. In the 13th innings, he scores 96 runs and 
thereby increasing his average by 5 runs. What is 
his average after the 13th innings? 

(a) 48 (b) 64 

(c) 36 (d) 72 

A batsman in his 17th innings, makes a score of 85 
runs, and thereby, increases his average by 3 runs. 
What is his average after the 17th innings? He had 
never been ‘not out’. 

(a) 47 (b) 37 

(c) 39 (d) 43 

The sum of three numbers is 98. If the ratio between 
first and second be 2:3 and between second and third 
be 5:8, then the second number is: 

(a) 30 (b) 20 

(c) 58 (d) 48 

The average weight of 8 sailors in a boat is increased 
by | Kg if one of them weighing 56 Kg is replaced 
by a new sailor. The weight of the new sailor is: 
(a) 57 Kg (b) 60 Kg 

(c) 64 Kg (d) 62 Kg 

A number, x, equals 80% of the average of 5, 7, 
14 and a number y. If the average of x and y is 26, 
then value of y is: 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


(a) 13 (b) 26 
(c) 39 (d) None of these 
The average age of A, B, C, D five years ago was 


45 years. By including x, the present average age of 
all the five is 49 years. The present age of x is: 


(b) 48 years 
(d) 40 years 


It rained as much on Wednesday as on all the others 
days of the week combined. If the average rainfall 
for the whole week was 3 cm, then how much did 
it rain on Wednesday? 


(a) 64 years 
(c) 45 years 


(a) 2.625 cm (b) 3 cm 
(c) 10.5 cm (d) 15 cm 
The average monthly expenditure of a family for the 


first four months is #2750, for the next three months 
is #2940, and for the last five months is 33130. If the 
family saves 35330 throughout year, find the average 
monthly income of the family for that year. 


(а) 23800 (b) 23500 
(с) 23400 (а) 24200 
The average age of 8 men is increased by 2 years. 


When 2 of them, whose ages are 20 years and 24 
years respectively, are replaced by 2 women. What 
is the average age of these two women? 

(b) 30 years 

(d) 42 years 


(a) 36 years 
(c) 40 years 
The average of 50 numbers is 38. If two numbers 45 


and 55 are discarded, the average of the remaining 
set of numbers is: 


(a) 38.5 (b) 37.5 
(c) 37.0 (d) 36.5 
The average speed of a train running at a speed of 


30 Km/h during the first 100 kilometres, at 40 Km/h 
during the second 100 kilometres and at 50 Km/h 
during the last 100 kilometres is nearly: 


(a) 38.5 Km/h (b) 38.3 Km/h 
(c) 40.0 Km/h (d) 39.2 Km/h 
The average of 6 observations is 12. A new seventh 


observation is included and the new average is 
decreased by 1. The seventh observation is: 


(a) 1 (b) 3 
(c) 5 (d) 6 


The average age of 20 boys in the class is 15.6 years. 
Five new boys join and the new average becomes 
15.56 years. What 1s the average age of the five new 
boys? 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(a) 15.5 (b) 15.4 
(c) 15.25 (d) 15.3 


The average weight of 3 men A, B and C is 84 Kg. 
Another man, D, joins the group, and the average 
weight becomes 80 Kg. If another man, E, whose 
weight is 3 Kg more than that of D, replaces A, then 
average weight of B, C, D and E becomes 79 Kg. 
The weight of A is: 

(a) 70 Kg (b) 72 Kg 

(c) 75 Kg (d) 80 Kg 

There was one mess for 30 boarders in a certain 
hostel. On the number of boarders being increased by 
10, the expenses of the mess were increased by 340 
per month while the average expenditure per head 
diminished by 32. Find out actual monthly expenses. 
(a) 3390 (b) 3410 

(c) 3360 (d) $480 

Of the three numbers, the first is twice the second 
and the second is thrice the third. If the average of 
the three numbers is 10, the numbers are: 

(a) 18, 3, 9 (b) 9, 3, 18 

(c) 3, 9, 18 (d) 18, 9, 3 

The average weight of 36 students is 50 Kg. It was 
found later that the figure of 37 Kg was misread as 
73 Kg. What is the correct average? 

(a) 49 Kg (b) 51 Kg 

(c) 50.5 Kg (d) None of these 


The average earning of a mechanic for the first four 
days of a week is €18 and for the last four days is 
322. If he earns 320 on the fourth day, his average 
earning for the whole week is: 

(a) “18.95 (b) 516 

(c) 320 (d) 325.71 


The average of marks obtained by 120 candidates was 
35. If the average of marks of passed candidates was 
39 and that of failed candidates was 15, the number 
of candidates who passed the examination is: 

(a) 100 (b) 110 

(c) 120 (d) 150 

In a class, there are 20 boys whose average age is 
decreased by 2 months, when one boy aged 18 years 
in replaced by a new boy. The age of the new boy is: 
(a) 14 years and 8 months 

(b) 15 years 

(c) 16 years 4 months 

(d) 17 years 10 months 

The average temperature from Monday to Thursday 
is 48°C and from Tuesday to Friday is 52°C. If the 
temperature on Monday is 42?C, what was it on Friday? 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


(a) 52°C (b) 55°C 

(c) 58°C (d) 51°C 

A man spends on an average 2269.47 for the first 
7 months and 3281.05 for the next 5 months. Find 
out his monthly salary if he saved 3308.46 during 
the year. 


(a) 3400 (b) $500 
(с) 2300 (d) 2600 
The average of two numbers is 62. If 2 is added to 


the smaller number, the ratio between the numbers 
becomes 1:2. The smaller number is: 


(a) 60 (b) 30 
(c) 84 (d) 40 
In a coconut grove, (x + 2) trees yield 60 nuts per 


year, x trees yield 120 nuts per year, and (x — 2) 
trees yield 180 nuts per year. If the average yield 
per year per tree be 100, find the value of x. 


(a) 4 (b) 2 
(c) 8 (d) 6 
Average temperature of first 4 days of a week is 


38.6°C and that of the last 4 days is 40.3°C. If the 
average temperature of the week be 39.1°C, the 
temperature on 4th day is. 

(a) 36.7°C (b) 38.6°C 

(c) 39.8°C (d) 41.9°C 

The average daily wages of A, B and C is $120. If B 
earns 240 more than C per day and A earns double 
of what C earns per day, the wages of A per day is 


(a) 580 (b) “120 
(c) 5160 (d) 5100 
With an average speed of 40 Km/h, a train reaches 


its destination on time. If it goes with an average 
speed of 35 Km/h, it reaches late by 15 minutes. 
The total journey is: 


(a) 30 Km (b) 40 Km 
(c) 70 Km (d) 80 Km 
In a competitive examination, the average marks 


obtained was 45. It was later discovered that there 
was some error in computerization and the marks 
of 90 candidates had to be changed from 80 to 50, 
and the average came down to 40 marks. The total 
number of candidates appeared in the examination is: 


(a) 520 (b) 550 
(c) 540 (d) 525 
Visitors to a show were charged $15.00 each on the 


first day, 37.50 on the second and 32.50 on the third 
day. Visitors total attendance for three days were 
in the ratio 2:5:13. Find out the average charge per 
visitor for the entre show. 


Average з] 


49. 


50. 


51. 


52. 


53. 


54. 


(a) 37 (b) #5 
(с) 29 (d) #11 


The mean daily profit made by a shopkeeper, in a 
month of 30 days, was 3350. If the mean profit for 
the first 15 days was 3275, then the mean profit for 
the last 15 days would be: 


(a) 2200 (b) 2275 
(c) 2350 (d) 5425 


A man whose bowling average is 12.4, takes 5 wickets 
for 26 runs and, thereby, decreases his average by 
0.4. The number of wickets, taken by him, before 
his last match 1s: 


(a) 85 (b) 78 

(c) 72 (d) 64 

Out of three numbers, the first 1s twice the second 
and is half of the third. If the average of the three 
numbers is 56, the three numbers in order are: 


(a) 48, 96, 24 (b) 48, 24, 96 
(c) 96, 24, 48 (d) 96, 48, 24 


There were 35 students in a hostel. If the number 
of students increases by 7, the expenses of the mess 
increase by 342 per day while the average expenditure 
per head diminishes by 21. Find the actual expenditure 
of the mess. 


(a) 2480 (b) #420 
(c) $520 (а) #460 


The average of 50 numbers is 38. If two numbers, 
namely, 45 and 55 are discarded, what is the average 
of the remaining numbers? 


(a) 37.5 (b) 38.5 
(c) 39.5 (d) 36.5 


In a cricket team of 11 boys, one player weighing 
42 Kg is injured and replaced by another player. If 
the average weight of the team is increased by 100 
gm as a result of this, then what is the weight of 
the new player? 


55. 


56. 


57. 


58. 


59. 


60. 


(a) 42.1 Kg (b) 45.1 Kg 
(c) 44.1 Kg (d) 43.1 Kg 
The average of consecutive numbers is n. If the 


next two consecutive numbers are also included, the 
average of the five numbers will: 


(b) increase by 0.5. 
(d) increase by 1.5. 


(a) remain the same. 
(с) increase by 1. 


The average salary of 20 workers in an office is 
21900 per month. If the manager’s salary is added, 
the average becomes 22000 per month. The manager’s 
annual salary (in X) is: 


(a) 24000 (b) 25200 
(d) 45600 (d) None of these 
The average age of students of a class is 15.8 years. 


The average age of boys in the class is 16.4 years and 
that of the girls is 15.4 years. The ratio of number 
of boys to the number of girls in the class is: 


(a) 1:2 (b) 3:4 
(c) 3:5 (d) 2:3 
The average expenditure of a man for the first five 


months is 23600 and for next seven months it is 
33900. If he saves 8700 during the year, his average 
income per month is: 


(a) 24500 (b) 34200 
(c) 24050 (d) $3750 
Of the three numbers, second is twice the first and 


is also thrice the third. If the average of the three 
numbers is 44, the largest number is: 


(a) 24 (b) 36 
(c) 72 (d) 108 
The average age of a committee of 8 members is 40 


years. A member, aged 55 years, retired and he was 
replaced by a member aged 39 years. The average 
age of the present committee 15: 


(b) 38 years 
(d) 35 years 


(a) 39 years 
(c) 36 years 


EXERCISE-2 
(BASED ON MEMORY) 


. What is the average of all numbers between 100 and 


200 which are divisible by 13? 


(a) 147.5 (b) 145.5 
(c) 143.5 (d) 149.5 
[SSC CGL Tier-II CBE, 2018] 


2. 


What is the average of first 7 multiples of 7? 
(a) 7 (b) 14 
(c) 21 (d) 28 


[SSC CHSL (10 + 2) Tier-I (CBE), 2018] 
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3. 


10. 


The average of three consecutive odd numbers is 


1 
52 more than 39 of the largest of these numbers. 


What is the smallest of these numbers? 
(a) 79 (b) 75 
(c) 81 (d) 77 
[SSC CGL Tier-II CBE, 2018] 


. The average of 41 consecutive odd numbers is 49, 


What is the largest number. 
(a) 89 (b) 91 
(c) 93 (d) 95 
[SSC CGL Tier-II CBE, 2018] 


. The average marks of students in an examination 


was 65. It was later found that the marks of one 
students had been wrongly entered as 83 instead of 
38. the correct average 1s? 
(a) 63.9 (b) 64.5 
(c) 64.7 (d) 64.1 

[SSC CGL Tier-II CBE, 2018] 


. A batsman score 98 runs in the 177 match of his 


career. His average runs per match increase by 2.5. 
What is his average before the 1718 match? 
(a) 58 (b) 60.5 
(c) 63 (d) 55.5 
[SSC CGL Tier-II CBE, 2018] 


. A batsman scores 87 runs in the 21st match of his 


career. His average runs per match increase by 2. 
What is his average before the 21st match? 
(a) 45 (b) 46 
(c) 44 (d) 43 
[SSC CGL Tier-II CBE, 2018] 


. Of the 3 members whose average is 22. What is the 


first number? 


(a) 16 
(c) 22 


(b) 20 
(d) 18 
[SSC CGL Tier-II CBE, 2018] 


. A team of 8 persons joins in shooting competition. 


The be marksman scored 85 points, the average score 
for the team would have been 84. The number points 
the team scored was 
(a) 672 
(c) 645 


(b) 665 

(d) 588 
[SSC CGL Tier-II (CBE), 2018] 
The average of 20 numbers is 30 and that of other 
30 numbers is 50. What is the average of all the 
numbers. 


11. 


12. 


13. 


14. 


15. 


16. 


(a) 42 (b) 47 
(c) 44 (d) 45 

[SSC Multi-Tasking Staff, 2017] 
The average of prime numbers between 1 and 20 is 
(a) 9 0) 9° 

1 

(с) in (d) 8 

[SSC Multi-Tasking Staff, 2017] 
The mean of marks secured by 50 students in division 


A of class X is 61, 25 students of division B is 57 
and that of 50 students of division C is 55. What 
will be the mean of marks of the students of three 
divisions of Class X? 


(a) 57.1 (b) 56.4 
(c) 59.2 (d) 57.8 

[SSC CGL Tier-I CBE, 2017] 
The average of three numbers of which greatest is 


16 is 12. If the smallest is half of the greatest the 
remaining number is: 


(a) 12 (b) 8 
(c) 14 (d) 10 

[SSC Matric Level MTS, 2017] 
The average marks obtained by 180 students in an 


examination is 50. If the average marks of passed 
students is 40. Then what is the number of students 
who failed the examination? 
(a) 90 (b) 135 
(c) 100 (d) 45 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


The average marks obtained by 150 students in an 
examination is 40. If the average marks of passed 
students is 60 and that of the failed students is 20, 
what is the number of students who passed the 
examination? 


(a) 25 
(c) 75 


(b) 50 
(d) 100 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


A group of boys has an average weight of 36 kg. One 
boy weighing 42 kg leaves the group and another 
boy weighing 30 kg joints the group. If the average 
now becomes 35.7 kg, then how many boys are there 
in the group? 
(a) 30 

(c) 40 


(b) 32 
(d) 56 
[SSC CGL Tier-I CBE, 2017] 


Average ват 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


The average weight of 100 students is 32 kg. The 
average weight of first 49 students is 30kg and that 
of last 50 students is 34 kg. What is the weight (in 
kg) of the 50" student? 


(a) 25 (b) 30 
(c) 32 (d) 33 
[SSC CGL Tier-I CBE, 2017] 
What is the average of all numbers between 8 and 
74 which are divisible by 7? 
(a) 40 (b) 41 
(c) 42 (d) 43 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 
The average of 25 consecutive odd integers is 55. 
The highest of these integers is 
(a) 79 (b) 105 
(c) 155 (d) 109 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 
What is the average of the squares of the first 19 
natural numbers? 
(a) 124 (b) 127.5 
(c) 130 (d) 133.5 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The average of five consecutive odd integers is 27. 
What is the product of the first and the last number? 
(a) 621 (b) 667 
(c) 713 (d) 725 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
The average of four consecutive odd numbers is 40. 
What is the largest number? 
(a) 42 (b) 45 
(c) 43 (d) 44 
[SSC CGL Tier-I CBE, 2017] 
What is the average of first 10 even numbers? 
(a) 12 (b) 10 
(c) 13 (d) 11 
[SSC Multi-Tasking Staff, 2017] 


The average marks of 40 students in an examination 
was 25. It was later found that the marks of one 
student had been wrongly entered as 73 instead of 
37. What is the value of correct average/ 


(a) 24.3 (b) 24.1 
(c) 24.5 (d) 24.7 
[SSC CGL Tier-I CBE, 2017] 


In the first 30 overs of a cricket match, the run rate 
was 5.2 runs/over. What is the required run rate in 


26. 


27. 


28. 


29. 


30. 


31. 


the remaining 20 overs to reach the target of 280 
runs? 


(a) 6.8 (b) 7.4 
(c) 6.2 (d) 5.6 

[SSC CHSL (10 + 2) Tier-I CBE, 2017] 
In a match, average of runs scored by five players 


is 49. It the runs scored by four players are 75, 30, 
63 and 21 respectively, then how many runs did the 
fifth player score? 
(a) 43 
(c) 57 


(b) 49 

(d) 89 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
A batsman makes a score of 8 runs in the 16% match 


and thus increases his average runs per match by 3. 
What is his average after the 16 match? 


(a) 35 (b) 34 
(c) 33 (d) 36 

[SSC CGL Tier-I CBE, 2017] 
The sum of the ages of father and son at present is 


33years. Two years ago the product of their ages 
was 28 years. What is the age of the father and the 
son? (in years) 
(a) 26,7 
(c) 29,4 


(b) 30,3 
(d) 32,1 
[SSC CGL Tier-I CBE, 2017] 


A man retired from his service at the age of 60 He 


3 : . 
served for - th years of his retirement age. He 


joined his job at the age of: 


(b) 20 years 
(d) 36 years 
[SSC Matric Level, 2017] 


The average age of four members of a family is 
32 years. If the age of a guest is included, then the 
average age increased by 12.5%. What is the age (in 
years) of the guest? 


(a) 52 
(c) 44 


(a) 18 years 
(c) 24 years 


(b) 56 
(d) 12 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The average age of 6 members of a family is 20years. 
If the age of a servant is included, the average age 
increased by 25%. What is the age (in years) of the 
servant? 


(a) 30 
(c) 50 


(b) 35 
(d) 55 
[SSC CGL Tier-I CBE, 2017] 
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32. 


33. 


34. 


35. 


36. 


37. 


The average revenue of 13 consecutive years of a 
company x70 lakhs. If the average of first 7 years 
is %65 lakhs and that of last 7 years is 377 lakhs, 
find the revenue for the 7"! year. 


(а) 286 lakh (b) 284 lakh 
(с) 282 lakh (d) 280 lakh 
[SSC CGL Tier-I CBE, 2017] 


In a class, average height of all students is ‘a’ cms. 
Among them, average height of 10 students is ‘b’ 
cms and the average height of the remaining students 
is “с” cms. Find the number of students in the class. 
(Here a > c and b > c) 


(a(b — с)) (5-с) 
(а) TEES (b) = 
(b-c) 10(6-с) 
©) 10(а—с) Ф (a—c) 


[SSC CGL Tier-I (CBE), 2016] 


The average temperature for Monday, Tuesday, 
Wednesday and Thursday was 48?. The average 
temperature for Tuesday, Wednesday, Thursday and 
Friday was 52°. If the temperature on Monday was 
42°. then the temperature on Friday was (in degrees) 
(a) 58 (b) 56 
(c) 52 (d) 50 

[SSC CGL Tier-I (CBE), 2016] 
The average marks obtained by a class of 60 students 
is 05. The average marks of half of the students is 
found to be 85. The average marks of the remaining 
students is 
(a) 35 
(c) 55 


(b) 45 

(d) 65 
[SSC CGL Tier-I (CBE), 2016] 
The average of marks obtained by 100 candidates 
in a certain examination 1s 30. If the average marks 
of passed candidates is 35 and that of the failed 
candidates is 10, what is the number of candidates 
who passed the examination? 


(a) 60 (b) 70 
(c) 80 (d) 90 
[SSC CGL Tier-I (CBE), 2016] 


The average of 25 results is 20. the average of first 
12 results is 15 and that of the last 12 results is 18. 
Then, the 13th results is 


(a) 100 (b) 101 
(c) 104 (d) 103 
[SSC CPO, 2016] 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


The average of 100 observations was calculated as 
35. It was found later, that one of the observations 
was misread as 83 instead of 53. The correct average 
18: 


(а) 32.7 
(с) 35.7 


(5) 34.7 
(4) 36.7 
[SSC CHSL (10 + 2) Tier-I (CBE), 2016] 


If the difference between the average of x, у and у, 
z is 12, then the difference between x and z is: 


(a) 24 (b) 48 
(c) 12 (d) 6 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 
2016] 
SME-200 


The average of the first 7 integers in series of 13 
consecutive odd integers is 37. What is the average 
of the entire series? 


(a) 37 (b) 39 
(c) 41 (d) 43 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 


2016] 


The average marks of a class of 35 children is 35. 
The marks of one of the students, who got 35, was 
incorrectly entered as 65. What is the correct average 
of the class? 


(a) 33.76 (b) 34.14 
(c) 35.24 (d) 36.50 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 


2016] 


The sum of three consecutive even numbers is 28 
more than the average of these three numbers. Then 
the smallest of these three numbers is 
(a) 6 (b) 12 
(c) 14 (d) 16 

[SSC CGL Tier-II CBE, 2016] 


The average of runs scored by a cricketer in his 99 
innings is 99. How many runs will he have to score 
in his 100% innings so that his average of runs in 
100 innings may be 100? 


(a) 100 (b) 99 
(c) 199 (d) 101 
[SSC CGL Tier-I (CBE), 2016] 


A cricketer, whose bowing average was 12.4 runs/ 
wicket takes 5 wickets for 22 runs in a match, thereby 
decreases his average by 0.4. The number of wickets, 
taken by him before this match was: 


Average өле) 


45. 


46. 


47. 


48. 


49. 


50. 


(а) 78 
(с) 95 


(b) 87 
(4) 105 
[SSC ССІ. Tier-I (CBE), 2016] 


The batting average for 40 innings of a cricket player 
is 50 runs. His highest score exceeds his lowest score 
by 172 runs. If these two innings are excluded. the 
average of the remaining 38 innings is 48 runs. The 
highest score of the player is 


(a) 165 (b) 170 
(c) 172 (d) 174 
[SSC CGL Тїег-П, 2016] 


The average of husband, wife and their child 3 years 
ago was 27 years and that of wife and the child 5 years 
ago was 20 years. The present age of the husband is: 


(a) 50 years (b) 40 years 
(c) 35 years (d) None of the options 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 2016] 


The average salary of all workers in a workshop 
is “12000. The average salary of 7 technicians is 
$15000 and the average salary of the rest in $9000. 
The total number of workers in the workshop is: 


(a) 12 (b) 13 
(c) 14 (d) 15 
[SSC CGL Tier-I (CBE), 2016] 


The average salary of all the associates in a team is 
316000. The average salary of 7 senior associates is 
324000 and the average salary of the rest is “12000. 
How many associates work in that team? 


(a) 21 (b) 22 
(c) 23 (d) 24 
[SSC CGL Tier-I (CBE), 2016] 


Visitors to a show were charged X15 each on the 
first day, 37.50 on the second day, 32.50 on the third 
day and total attendance on three days were in the 
ratio 2 : 5 : 13 respectively. The average charge per 
person for the entire three days is 
(a) 55 (b) < 5.50 
(c) 56 (87 

[SSC CGL Tier-I CBE, 2016] 


The average temperature of Monday, Tuesday, 
Wednesday and Thursday is 60?. The average 
temperature for Tuesday, Wednesday, Thursday and 
Friday is 63?. If the ratio of temperature for Monday 
and Friday is 21 : 25, then what is the temperature 
of Friday? 


(a) 70° 
(c) 75? 


(b) 73° 
(d) 78° 
[SSC CGL Tier-I (CBE), 2016] 


51. 


52. 


53. 


Fifteen movie theatres average 600 customers per 
theatre per day. If six of the theaters close down 
but the total theater attendance stays the same, then 
the average daily attendance per theatre among the 
remaining theaters is 


(a) 900 
(c) 1100 


(b) 1000 
(d) 1200 
[SSC CGL Tier-II, 2016] 


Last year, 5 companies had an average of 16 non 
working days each, and 2 companies had 5 fewer non 
working days each. What was the average number 
of non working days given by the same companies 
this year? 


(a) 12 
(c) 20 


(b) 18 
(d) 22 
[SSC CPO SI & ASI, 2016] 


On 24% May, 2008 the maximum temperature of 
Delhi, Kolkata and Mumbai were recorded as 35?C, 
33? and 34?C respectively. What was the maximum 
temperature of Chennai so that the average maximum 
temperature of those cities would be 35?C 


(a) 34°C (b) 35°C 
(c) 36°C (d) 38°C 
[SSC CGL Tier-I (CBE), 2016] 


Directions (54): Refer to the line graph and answer the 
given question. 


Number of candidates who qualified in a given 


competitive examination from 6 states during two given 
years 


Number of qualified candidates 


Number of candidates who qualified in a given 
competitive examination from 6 states 
during two given years 
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54. 


55. 


56. 


57. 


58. 


59. 


60. 


What is the average number of candidates who 
qualified in the given competitive exam from states 
Q, S, T and U in 2004? 


(a) 530 (b) 570 
(c) 550 (d) 490 
(e) 510 


[LIC, 2015] 


The average weight of 15 oarsmen in a boat is 
increased by 1.6 kg when one of the crew, who 
weighs 42 kg is replaced by a new man. Find the 
weight of the new man (in kg). 


(a) 65 (b) 66 
(c) 43 (d) 67 

[SSC (MOR), 2015] 
The average of five consecutive positive integers 
is n. If the next two integers are also included, the 
average of all these integers will 
(a) increase by 1.5 
(c) increase by 1 


(b) increase by 1 
(d) remains the same 
[SSC (MOR), 2015] 


In an examination average marks obtained by the 
girls of a class is 85 and the average marks obtained 
by the boys of the same class is 87. If the girls and 
boys are in the ratio 4 : 5, average marks of the 
whole class (approx.) 1s closest to 


(a) 85.9 (b) 86.5 
(c) 86.4 (d) 86.1 
[SSC (MOR), 2015] 
Out of four numbers the average of the first three is 
16 and that of the last three is 15. If the last number 
is 20 then the first number is: 
(a) 21 (b) 23 
(c) 28 (d) 25 
[SSC, 2015] 


A librarian purchased 50 story-books for his library. 
But he saw that he could get 14 more books by 
spending 276 more and average price per book would 
be reduced by 1. The average price (in ©) of each 
book he bought, was: 


(a) 20 
(c) 15 


(b) 25 
(d) 10 
[SSC, 2015] 


Average weight of 3 cm men A, B, C is 84 kg. 
Another man D joins the group and the average now 
becomes 80 kg. If another man E whose weight is 
3kg more than that of D replaces A then the average 


61. 


62. 


63. 


64. 


65. 


66. 


weight of B, C, D and E becomes 79 kg. The weight 
of A in Kg is: 


(a) 80 (b) 72 
(c) 70 (d) 75 

[SSC, 2015] 
The frequency distribution date is given below. If 
the average age is 17 years, the value of m is Age 
Age(in years) 8 20 26 29 
Number of people :03 2 m 1 
(a) 1 (b) 2 
(c) 3 (d) 4 


[SSC, 2014] 


The average monthly expenditure of a family for 
the first four months is #2570, for the next three 
months 32490 and for the last five months 23030. 
If the family saves %5320 during the whole year, 
the average monthly income of the family during 
the year is: 


(а) 23000 
(с) 23200 


(b) 23185 


(4) 23580 
[SSC, 2014] 


А man spends $1800 monthly on an average for the 
first four months and 32000 monthly for the next 
eight months and saves 45600 a year. His average 
monthly income is: 
(a) 32000 
(c) 32400 


(b) 32200 
(d) “2600 

[SSC, 2014] 
The arithmetic mean of the following numbers 1s 
1, 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5, 6, 6, 6, 6, 
6, 6, 7, 7, 7, 7, 7, 7, 7 


(a) 4 (b) 5 
(c) 14 (d) 20 

[SSC, 2014] 
The average of six numbers is 20. If one number 


is removed, the average becomes 15. What is the 
number removed? 


(a) 5 
(c) 112 


(b) 35 
(d) 45 
[SSC, 2014] 


A professional institute’s total expenditure on students 
for a particular course is partly fixed and partly varies 
linearly with the number of students. The average 
expense per student is #615 when there are 24 students 
and #465 when there are 40 students. What is the 
average expense when there are 60 students? 


Average less. 


67. 


68. 


69. 


70. 


71. 


72. 


(а) 2370 (b) 2450 
(с) 2350 (а) 2420 
(е) 2390 


[IBPS РО/МТ, 2014] 


The average marks obtained by 40 students of a 
class is 86. If the 5 highest marks are removed, the 
average reduces by one mark. The average marks of 
the top 5 students is 


(a) 92 
(c) 93 


(b) 96 
(d) 97 
[SSC (MOR), 2014] 


A student finds the average of 10, 2 digit numbers. 
If the digits of one of the number is interchanged, 
the average increases by 3.6. The difference between 
the digits of the 2-digit numbers is 


(a) 4 (b) 3 
(c) 2 (d) 5 
[SSC (MOR), 2014] 


Out of 30 teachers of a school, a teacher of age 60 
years retired. In his place another teacher of age 30 
years was appointed. As a result, the mean age of 
the teachers will 


(a) remain same 
(b) decrease by 2 years 
(c) decrease by 6 months 
(d) decrease by 1 year 
[SSC, 2014] 


Average age of A, B and C is 84 years. When D 
joins them the average age becomes 80 years. A 
new person, E, whose age is 4 years more than D, 
replaces A and the average of B, C, D and E becomes 
78 years. What is the age of A? 


(b) 50 years 
(d) 70 years 


(a) 80 years 
(c) 60 years 
[SSC, 2014] 


The average of 50 numbers is 38. If two numbers, 
namely 45 and 55 are discarded, the average of the 
remaining numbers is 


(a) 36.5 
(c) 37.5 


(b) 37.0 
(d) 37.9 
[SSC, 2014] 


The average salary, per head, of all the workers of an 
institution is X60. The average salary of 12 officers 
is 3400; the average salary, per head, of the rest is 
456. The total number of workers in the institution 
is 


73. 


74. 


TS. 


76. 


77. 


78. 


79. 


(a) 1020 (b) 1032 
(c) 1030 (d) 1035 

[SSC, 2014] 
The average of first three numbers is double of the 


fourth number. If the average of all the four numbers 
is 12, find the 4th number. 


(a) 16 (ы) 58 
7 
(с) 20 (4); 1% 
7 

[SSC, 2013] 

If the average of 6 consecutive even numbers is 25, 


the difference between the largest and the smallest 
number is: 
(a) 18 
(c) 12 


(b) 10 
(d) 14 

[SSC, 2013] 
The arithmetic mean of 100 observations is 24.6 is 
added to each of the observations and, then each of 
them is multiplied by 2.5. Find the new arithmetic 
mean. 
(a) 30 
(c) 35 


(b) 75 
(d) 60 
[SSC, 2013] 


Sachin Tendulkar has a certain average for 11 innings. 
In the 12th innings he scores 120 runs and thereby 
increases his average by 5 runs. His new average is: 
(a) 60 (b) 62 
(c) 65 (d) 66 

[SSC, 2013] 
The average of 11 results is 50. If the average of 


the first six results is 49 and that of the last six is 
52. The sixth result is: 


(a) 48 (b) 50 
(c) 52 (d) 56 

[SSC, 2013] 
There are two groups A and B of a class, consisting 


of 42 and 28 students, respectively. If the average 
weight of group A is 25 Kg and that of group B is 
40 Kg, find the average weight of the whole class. 


(a) 69 (b) 31 
(c) 70 (d) 30 

[SSC Assistant Grade III, 2013] 
The average monthly salary of all the employees in 


an industry is 712,000. The average salary of male 
employees 15%15,000 and that of female employees 
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80. 


81. 


82. 


83. 


84. 


85. 


is 28,000. What is the ratio of male employees to 
female employees? 
(a) 5:2 
(c) 4:3 


(b) 3:4 
(d) 2:5 
[SSC Assistant Grade III, 2013] 
What is the age of a class teacher? 
I. There are 11 students in the class. 
II. The average age of the students and the teacher 
is 14 years. 
III. The average age of the teacher and the students 
is 3 years more than that of the students. 
(a) Both I and III 
(b) Both I and II 
(c) II and either I or III 
(d) All I, II and III 
(e) None of these 
[IBPS PO/MT, 2013] 


The average contribution of 5 men to a fund is 
335. A sixth man joins and pays 335 more than the 
resultant average of 6 men. The total contribution 
of all the six men is: 


(а) 2210 
(с) 2250 


(b) 2245 
(d) 2252 
[UPPCS, 2012] 


The sum of five consecutive integers is a and the 
sum of next five consecutive integers is b. Then 





— is equal to: 

1 1 
(a) 4 (b) 5 
(с) 3 (d) 2 


[SSC Assistant Grade III, 2012] 


Ten years ago the average age of P and Q was 20 
years. Average age of P, Q and R is 30 years now. 
After 10 years, the age of R will be: 

(b) 40 years 

(d) 45 years 
[SSC Assistant Grade III, 2012] 
The average value of the numbers 15, 21,32, 35, 
46, x, 59, 65, 72 should be greater than or equal to 
43 but less than or equal to 44. Then the value of 
x should be: 
(a) 42€ x €51 
(c) 42«x «49 


(a) 35 years 
(c) 30 years 


(b) 43<х< 50 
(d) 43 <x< 50 
[SSC Assistant grade III, 2012] 


5 members of a team are weighed consecutively and 
their average weight calculated after each member 


86. 


87. 


88. 


89. 


90. 


91. 


is weighed. If the average weight increases by one 
Kg each time, how much heavier is the last player 
than the first one? 


(a) 4 Kg (b) 20 Kg 
(c) 8 Kg (d) 5 Kg 

[SSC, 2012] 
Out of nine persons, 8 persons spent #30 each for 


their meals. The ninth one spent 220 more than the 
average expenditure of all the nine. The total money 
spent by all of them was: 


(a) 3260 (b) 3290 
(c) 3292.50 (d) $400.50 

[SSC, 2012] 
In a school with 600 students, the average age of 


the boys is 12 years and that of the girls is 11 years. 
If the average age of the school is 11 years and 9 
months, then the number of girls in the school is: 
(a) 450 (b) 150 
(c) 250 (d) 350 

[SSC, 2012] 


The mean of 100 items was 46. Later on it was 
discovered that an item 16 was misread as 61 and 
another item 43 was misread as 34. It was also found 
that the number of items was 90 and not 100. Then 
what is the correct mean? 


(a) 50 (b) 50.7 
(c) 52 (d) 52.7 

[SSC, 2012] 
Average rainfall on Monday, Tuesday, Wednesday 


and Thursday is 420.5 cm and average on Tuesday, 
Wednesday, Thursday and Friday is 440.5 cm. If the 
ratio of rainfall for Monday and Friday is 20:21, find 
the rainfall in cm on Monday and Friday. 


(a) 1800, 1890 (b) 1600, 1680 
(c) 1700, 1470 (d) 1682, 1762 

[SSC, 2012] 
The average of 5 consecutive integers starting with 
‘т’ is n. What is the average of 6 consecutive integers 
starting with (m + 2)? 








(a) T (b) (n + 2) 
(с) (n + 3) (d) a 


[SSC, 2012] 


The average of three consecutive odd numbers is 12 
more than one-third of the first of these numbers. 
What is the last of the three numbers? 


Average 5 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


(а) 15 
(с) 19 


(b) 17 
(d) Data inadequate 

[SSC (GL), 2011] 
Out of four numbers, whose average is 60, the first 
one is one-fourth of the sum of the last three. The 
first number is: 
(a) 15 
(c) 48 


(b) 45 
(d) 60 
[SSC (GL), 2011] 
There are three baskets of fruits. The 1st basket has 
twice the number of fruits in the 2nd basket. The 3rd 
basket has three-fourths of the fruits in the first. The 
average of the fruits in all the baskets is 30. What 
is the number of fruits in the first basket? 
(a) 20 (b) 30 
(c) 35 (d) 40 
[SSC (GL), 2011] 
The average marks in English subject of a class of 
24 students is 56. If the marks of three students were 
misread as 44, 45 and 61 of the actual marks 48, 59 
and 67, respectively, then what would be the correct 
average? 
(a) 56.5 
(c) 57.5 


(b) 59 
(d) None of these 
[IBPS Bank PO, 2011] 


Sum of eight consecutive numbers of Set A is 376. 
What is the sum of 5 consecutive numbers of another 
set if its minimum number is 15 ahead of average 
of Set A? 
(a) 296 
(c) 324 


(b) 320 
(d) 284 
[Union Bank of India PO, 2011] 
The batting average for 40 innings of a cricketer is 
50 runs. His highest score exceeds his lowest score 
by 172 runs. If these two innings are excluded, the 
average of the remaining 38 innings is 48 runs. The 
highest score of the player is: 
(a) 165 (b) 170 
(c) 172 (d) 174 
[SSC, 2011] 
The average of three numbers is 154. The first number 
is twice the second and the second number is twice 
the third. The first number is: 
(a) 264 (b) 132 
(c) 88 (d) 66 
[SSC, 2011] 
The average salary of all the staff in an office of a 
corporate house is 35,000. The average salary of the 


99. 


100. 


101. 


102. 


103. 


104. 


officers is 214,000 and that of the rest is 34,000. If the 
total number of staff is 500, the number of officers? 
(a) 10 (b) 15 
(c) 25 (d) 50 

[SSC, 2011] 
The average marks of 40 students in an English 
exam is 72. Later it is found that three marks 64, 
62 and 84 were wrongly entered as 68, 65 and 73. 
The average after mistakes were rectified is: 


(a) 70 (b) 72 
(c) 71.9 (d) 72.1 

[SSC, 2011] 
Of three numbers, the second is thrice the first and the 


third number is three-fourths of the first.If the average 
of the three numbers is 114, the largest number is: 


(a) 72 (b) 216 
(c) 354 (d) 726 

[SSC, 2011] 
The average marks in English of a class of 24 students 


is 56. If the Marks of three students were misread as 
44, 45 and 61 in lieu of the actual marks 48, 59 and 67 
respectively, then what would be the correct average? 


(a) 56.5 (b) 59 
(c) 57.5 (d) 58 
(е) None of these 
[IBPS PO/MT, 2011] 


In an entrance examination, Ritu scored 56 percent 
marks, Smita scored 92 percent marks and Rina scored 
634 marks. The maximum marks of the examination 
is 875. What is the average marks scored by all the 
three girls together? 
(a) 1929 

(c) 690 

(е) None of these 


(b) 815 
(d) 643 


[IBPS PO/MT, 2011] 

The sum of five numbers is 260. The average of the 
first two numbers is 30 and the average of the last 
two numbers is 70. What is the third number? 
(a) 33 (b) 60 
(c) 75 (d) Cannot be determined 
(е) None of these 

[Andhra Bank PO, 2011] 
A, B, C and D are four consecutive odd numbers 
and their average is 42. What is the product of B 
and D? 
(a) 1860 
(c) 1845 
(е) None of these 


(b) 1890 
(d) 1677 


[Andhra Bank PO, 2011] 
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105. 


106. 


107. 


108. 


109. 


The average score of Rahul, Manish and Suresh is 
63. Rahul’s score is 15 less than Ajay and 10 more 
than Manish. If Ajay scored 30 marks more than the 
average score of Rahul, Manish and Suresh, what is 
the sum of Manish’s and Suresh’s scores? 
(a) 120 (b) 111 
(c) 117 (d) Cannot be determined 
(е) None of these 

[Corporation Bank PO, 2011] 


The average weight of 45 students in a class was 
calculated as 36 Kg. It was later found that the 
weight of two students in the class was wrongly 
calculated. The actual weight of one of the boys 
in the class was 32 Kg, but it was calculated as 34 
Kg, and the weight of another boy in the class was 
45 Kg, whereas it was calculated as 40 Kg. What is 
the actual average weight of the 45 students in the 
class? (Rounded off to two-digits after decimal) 


(a) 36.07 Kg (b) 36.16 Kg 

(c) 35.84 Kg (d) Cannot be determined 
[PNB PO, 2010] 

The cost of 5 Kg of apples is 2450. The cost of 12 


dozen mangoes is 84320, and the cost of 4 Kg of 
oranges is 2240. What is the total cost of 8 Kg of 
apples, 8 dozens of mangoes and 8 Kg of oranges? 


(a) 54020 (b) 34080 
(c) 34000 (d) 54050 

[PNB PO, 2010] 
12% of Kaushal’s monthly salary is equal to 16% of 


Nandini’s monthly salary. Suresh’s monthly salary 
is half that of Nandini’s monthly salary. If Suresh’s 
annual salary is 21.08 lacs. What is Kaushal’s monthly 
salary? 


(a) 320000 (b) 318000 
(c) 326000 (d) 324000 

[CBI (PO), 2010] 
In a family, the average age of a father and a mother 


is 35 years. The average age of the father, mother 
and their only son is 27 years. What is the age of 
the son? 


(a) 12 years 
(c) 10.5 years 


(b) 11 years 
(d) 10 years 
[SSC (GL), 2010] 


110. 


111. 


112. 


113. 


114. 


115. 


The average of the first 100 positive integers is: 
(a) 100 (b) 51 
(c) 50.5 (d) 49.5 

[SSC (GL), 2010] 


ша class, the average height of 35 girls was measured 
160 cm. Later, on it was discovered that height of 
one of the girls was misread as 144 cm, while her 
actual height was 104 cm. What was the actual 
average height of the girls in the class? (rounded 
off to two digits after decimal) 


(a) 159.86 cm (b) 158.54 cm 

(c) 159.56 cm (d) None of these 
[Syndicate Bank PO, 2010] 

A batsman, in his 12th innings, makes a score of 

63 runs and thereby increases his averagescore by 

2. The average of his score after 12 thinnings is: 


(a) 41 (b) 42 
(c) 34 (d) 35 

[SSC, 2010] 
The average of two numbers A and B is 20, that of 


B and C is 19 and of C and A it is 21. What is the 
value of A? 


(a) 24 (b) 22 
(c) 20 (d) 18 

[SSC, 2010] 
The average age of 80 boys in a class is 15. The 


average age of a group of 15 boys in the class is 16 
and the average age of another 25 boys in the class 
is 14. What is the average age of the remaining boys 
in the class? 

(a) 15.25 

(c) 14.75 

(е) None of these 


(b) 14 
(d) Cannot be determined 


[Corporation Bank PO, 2010] 
The total marks obtained by a student in Physics, 
Chemistry and Mathematics together is 120 more 
than the marks obtained by him in Chemistry. What 
is the average marks obtained by him in Physics and 
Mathematics together? 
(a) 60 
(c) 40 
(е) None of these 


(b) 120 
(d) Cannot be determined 


[Allahabad Bank PO, 2010] 
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| | EXPLANATORY ANSWERS || 
EXERCISE-I 
numbers is multiplied by 8 = 70 x 8 = 560 
1. (с) Total earning for 7 days 560 
= (60 + 65 + 70 + 52.50 + 63 + 73 + 68) 2. New average = -y = 56. 
= 3451.50 


Alternative Solution 
= 264.50. If each number is multiplied by 8 then average is also 
multiplied by 8. 


451.50 





Average daily earning = $ 


Alternative Solution New average = 7 x 8 = 56 
Let base value = 60 
3. (b) Average weight of 5 persons = 38 Kg 
0+5—7.5+3+13+8 





Меї ауегаре сһапре = 5 -. Total weight of these five persons 
—45 = 38 х 5 = 190 Kg 
3 Average = 60 + 4,5 = 64.5 Now, average weight of (the boat + 5 persons) 
= 52 Kg 
2. (с) The average of 10 numbers = 7 22 Total weight of (the boat + 5 persons) 
Total of 10 numbers = 10 x 7 = 70 = 52 x 6 = 312 Kg 


New total of 10 numbers after each of given <. Weight of the boat = 312 — 190 = 122 Kg. 
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4. 


10. 


(d) Let, the original expenditure = €x 


pes : х 
Original average expenditure = — 








New average expenditure = Eod 
42 
+42 
TOI р х = 420 
35 42 


Original expenditure = $420. 
(c) Average daily maximum temperature 
42.7 + 44.6 + 42.0 +39.1 + 43.0 + 42.5 + 38.5 
7 





292.4 


= 41.77°C. 


(d) Let, the total number of workers be x. 
=> 850 хх = 7х 1000 + (x — 7) х 780 > х = 22. 


(a) The total time taken can be calculated as shown 
below: 


Distance Speed Time 

2500 Km 500 Km/h 5 hrs 
1200 Km 400 Km/h 3 hrs 
500 Km 250 Km/h 2 hrs 


Total 4200 Km 10 hrs 


4200 
Average speed = To = 420 Km/h 
(a) Marks scored by 2 students = 100 x 2 = 200 
Marks scored by 3 students = 3 x 0 = 0 
Marks scored by 15 students = 15 x 40 = 600 
Marks scored by 20 students 
= 200 + 0 + 600 = 800 
k: = 40 
Average marks = 20 = 40. 
(b) Average weight of 24 students of section А = 58 Kg 


Total weight of 24 students of section A = 58 x 24 = 
1392 Kg 


Average weight of 26 students of section B = 60.5Kg 


Total weight of 26 students of section B = 60.5 x 26 = 
1573 Kg 


Total weight of 50 students = (1392 + 1573) Kg 
= 2965 Kg 
Average weight of the students in the class 


(c) Total age of 5 members = 21 x 5 = 105 years. 
Total age of 4 members at the birth of the youngest 
member, that is, 5 years ago 

= 105 — (5 x 5) = 80 years 

Before the birth of the youngest member, the family 
consisted of only 4 members. 


п. 


12. 


Average age of 4 members 5 years аро 
80 
= = 20 years. 
(c) Sum of seven numbers = 7 x 5 = 35 
Sum of first six numbers = 6 x 4 = 24 
Therefore, the seventh number = 35 — 24 = 11. 


(b) Present average age of 5 members 

= 27 + 3 = 30 years 

Sum of present age of 5 members 

= 30 x 5 = 150 years 

Let, the present age of the child be x years. 
Present average age of 6 members 


150+ 
= 5 6 Х and this is equal to 27 years. 





150+ x 
6 
or, x =27x6- 150 ог, 





So, = 27 


x = 12 years. 


Alternative Solution 


13. 


14. 


15. 


16. 


Old average = 27 
No. of years added = 3 x 5 = 15 years. 
Age of Child = 27 — 15 =12 years 


(a) Weight of the new student 
= 50 + 10 x 0.5 = 55 Kg. 


(a) Average salary of 9 persons = #2450 
Total salary of 9 persons 

= 32450 x 9 = $22050 

Total salary of the person who is transferred 
= 32650 

Thus, the total salary of remaining 8 persons 
= 322050 — 32650 = 319400 

The average salary of the remaining 8 persons 


= сор = 32425. 





(a) The mean marks of 10 boys = 70% 
Total marks of 10 boys = 70% x 10 = 700% 
The mean marks of 15 girls = 60% 
Total marks of 15 girls = 60% x 15 = 900% 
Sum of the total marks of 25 students 
700 + 900 = 1600% 
The mean marks of all the 25 students 


Ж 1600 = 64% 
25 


(4) Income for 6th day in rupees 
= 15 x 70 — 5х 60 - 9 x 80 = 30. 





Average rt 


17. 


18. 


19. 


20. 


21. 


22. 


Or, 


23. 


24. 


(c) The five even consecutive numbers are 

4, 6, 8, 10 and 12 

4+6+8+10+12 40 
5 7% 





Their average = = 8. 


(d) Present age of 5 members 
(5 x 17 + 3 x 5) years. 
100 years. 


Present age of 5 members and a baby 
= 17 x 6 = 102 years. 

Age of the baby = (102 — 100) years. 
= 2 years. 


(a) Sum of first nine numbers + sum of last nine numbers 
= 10.5 x 9 + 11.4 x 9 = 21.9 x 9 = 197.1 


Hence, the middle number 
= 197.1 — 17 x 10.9 
= 197.1 — 185.3 = 11.8. 


(c) To improve his average by 5 runs per innings he 
has to contribute 12 x 5 = 60 runs for the previous 12 
innings. Thus, the average after the 13th innings 


= 96 – 60 = 36. 


(b) Average score before 17th innings 
= 85 — 3 х 17 = 34 

Average score after 17th innings 
= 34 +3 = 37. 


(а) Let, the numbers Бе x, у and 2. Then, 








X72 y S 
x+y+z= 98, --- and 
gore y 3 z 8 
2y 
12525 gae Z 
5 
2) 8 _ 98 


49 
IT -98 о, pS 30, 
15 


(с) The sailor weighing 56 Kg is replaced and the average 
is increased by 1 Kg. Hence, the weight of the new sailor 
is (56 + increase in total weight) = 56 + 1 x 8 

= 56 +8 = 64 Kg. 








(c) Average of 5, 7, 14 and y = — 
Theref 800 шог MR LN аш 
erefore, x = 80% о 1 100 1 

2 
x= TI (1). Also ХУ 226 (2) 


26+ 
From, (1) and (2), we get 52 – y = : У = у 





= 39. 


25. 


26. 


27. 


28. 


29. 


30. 


(с) Present age of x 
= [(49 x 5) - (4 x 45 + 4 x 5)] years 
= 45 years. 


(c) Let, the rainfall on Wednesday be x cm so that on 
the other 6 days, the total is also x. 


Since average rainfall for the week = 3 cm 
х+х=3 х7 or, x 10.5 ст. 
(c) Average monthly expenditure of 4 months 
= 32700 
Total expenditure for 4 months = 32700 x 4 
= $11000 
Average monthly expenditure of 3 months 
= 32940 
Total expenditure for 3 months = 32940 x 5 
= $8820 (1) 
Average monthly expenditure of 5 months 
= 33130 
Total expenditure of 5 months = 331020 
= $1560 (2) 
Total expenditure in the whole year 
= $11000 + 8820 + 315650 
= 335470. 
Saving during the whole year = $5330 
Total income of the family during the year 


= $35470 + $5330 = +40800 
Average monthly income during the year 
_ 40800 


12 
(b) Let, the average age of 8 men be x years. 


= $3400. 


Sum of the ages of 8 men = 84 years. 


Now, according to the condition of the question, average 
age of (6 men + 2 women) = (x + 2) years. 


Sum of the ages of (6 men + 2 women) 
= 8(x + 2) = 8x + 16 years 
Hence, it is clear that on replacing 2 men by 2 women, 
sum of their ages increased by 16 years. 
Therefore, sum of the ages of two women 
= (20 + 24) + 16 = 60 years 


60 
Average age of the women = a 30 years. 


(b) Average of the remaining set of numbers 
_ 50х38-(45--55) _ 1900-100 





= 3125. 
50-2 48 
(b) Time taken to cover first 100 kilometres 
100 1 
= = 3— hrs 
30 3 


Time taken to cover second 100 kilometres 
100 

иь 2-22 1 hrs 
40 2 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


Time take to cover last 100 kilometres 
100 








2 hrs 
50 
Total time taken = 3 dads шин 5 2 
3 2 3 2 
4 
2214 
6 
Total distance covered = 300 Km 
300 300х6 
Average speed= —— = = 38.3 Km/h. 
47/6 47 
(c) Seventh observation 
=7х 11 -бх 12 = 5. 





(b) Average age of the five new boys 
(25 x 15.56 - 20 x 15.6) + 5 
= 15.4 years, 
(c) Weight of D = (80 x 4 — 84 x 3)Kg = 68Kg 
Weight of E = (68 + 3) Kg = 71Kg 
(B +C +D + Eys weight = (79 х 4)Kg = 316Kg 
(B + C)’s weight = [316 — (68 + 71)]Kg 
= 177 Kg 
Hence, A's weight = [(84 x 3) – 177] Kg = 75 Kg. 


(c) Let, €x be the average expenditure for 30 boarders. 


30x + 40 = (х — 2) х 40 ог, x= 12 
Hence, actual expenditure = 712 x 30 = 3360. 


(d) Let, the numbers be 2x, x and - 2 








2 x 
© ake NON Lae 
en, average = 3x3 
10x 
or, 9 = 10, о, х= 9 


Hence, the numbers аге 18, 9 апа 3. 
(а) Correct average 
50x36— 73437 
36 
1764 


222198 46 dos 
36 5 





(с) Total earning for the week 
= (4 x 18 + 4 x 22 — 20) = $140 
14 

Average earning = 2 = 20. 
(а) Let, the number of candidates who passed = х. 
Then, 39 x x + 15 x (120 — x) = 120 x 35 
24x = 4200 — 1800 

_ 2400 
24 


or, 


x = 100. 


39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


(a) Total decrease = (20 x 2) months 
= 3 years 4 months 

Age of the new boy = 18 years — 3 years 4 months 
= 14 years 8 months. 


(c) Temperature on Monday + Tuesday + Wednesday + 
Thursday = 4 x 48° = 192° 


Temperature on Monday = 42° 
Tuesday + Wednesday + Thursday 
= (192° — 42°) = 150° 
Temperature on Tuesday + Wednesday + Thursday 
+ Friday = 4 x 52° = 208° 
Friday’s temperature = 208° — 150° = 58°. 
(c) Total spending in 12 months 
= 3[269.47 x 7 + 281.05 x 5] 
= $3291.54 
Total income = spendings + savings 
= 33291.54 + 3308.46 
= $3600.00 
Monthly salary = езді = 3300. 
(d) Let, the numbers be x and y, x < y. 


x-2 1 
Then, x + y = 124; = 
y 2 





— у = 2х +4. 


Solving the above equations, we get 
y = 84, x = 40. 


(х+2)х60+хх120+(х-– 2) х180 
х+2+х+х- 2 


(а) = 100 





х = 4. 
(4) Let, temperature on the 4th day be x°C 
4 x 38.6 + 4 x 40.3 - x = 7 x 39.1 
or, х = 41.9 
Temperature on the 4th day = 41.9°C. 
(c) Let, daily wages of C = x. 
Then, daily wages of A = 2x 
and, daily wages of B = x + 40 
Hence, average daily wages of A, B and C 
х+2х+х+40 4х-40 
Е 3 3 
4х+40 L 120 or, 4x + 40 = 360 








=> 4x = 320 or, x = 80 
. Daily wages of A = 2 x 80 = $160. 





x x _ 15 5х 1 
© 35-40 60 09 35x40 4 
35x 40 
М эн 


Total journey = 70 Km. 


Average ЕЗ 


47. (с) Let, the number of candidates be x. Then, total marks 


48. 


49. 


50. 


51. 


52. 


53. 


obtained by all the candidates = 45x. 

Marks reduced for 90 candidates = 30 x 90 = 2700 
Total reduced marks = 45x — 2700. 

45x — 2700 


x 


Reduced average = 


40 = 45x — 2700 бё 
x 


=> 5x = 2700 or, x = 540. 


(b) Let, attendance on first, second and third day be 2, 
5 and 13, respectively. 


40x = 45x — 2700 


Total number of visitors for three days = 2 + 5 + 13 = 
20 


Total amount of money collected 
=2х 15 +5х 7.50 + 13 x 2.50 
= 30 + 37.5 + 32.5 = 100 


100 
Average charge per person = ой 5. 
(d) Total profit for 30 days = 30 x 350 
= $10500 


Profit for the first 15 days = 15 x 275 = $4125 
Profit for the last 15 days = $10500 - 4125 = $6375 


6375 
Average profit for the last 15 days = Ud = 3425. 
(a) Let, the number of wickets taken before the last 


match = x. 


12.4 
хэ = х 5 х = 85. 
x+5 


(b) Let, the numbers be 2x, x and 4x. 
2х+х+4х 7х 
— 3 





Then, 





Average = = 56. 


3x56 - 
Л 
Hence, the numbers in order are 48, 24 and 96. 


24. 


x= 





(b) Suppose, the average expenditure was &х. 

Then, total expenditure = 35x. 

When 7 more students join the mess, total expenditure 

= 35x + 42 

Now, the average expenditure 
35х+42 35х+42 

| 03547 | 2 

35х+42 — 

E EE 





Now, we have — 1 
x=12 
Thus, the actual expenditure of the mass 
= 35 x 12 = $420. 
(a) Sum total of 50 numbers = 50 x 38 = 1900 
Sum total of the remaining 48 numbers 
= 1900 - (45 + 55) = 1800 


1800 
Average = —— = 37.5. 
48 


54. 


55. 


56. 


(d) Average weight of 11 boys is increased by 100 gm 
(= 0.1 Kg.) 
Their total increase in weight 
=0.1 x 11 =1.1Kg 
Hence, the weight of the boy = 42 + 1.1 = 43.1 Kg. 
(c) Let, the numbers be n — 1, n and n + 1. Their average 
=n. 
The next two consecutive numbers are n + 2 and n + 3. 
Therefore, the average of the five numbers 
(и=1) +п+(п0+1) + (0+2) + (0+3) 
5 





5п +5 
= = п + 1. 
5 





(а) Total monthly salary of 21 persons 

= 4(21 x 2000) = $42000 

Total monthly salary of 20 persons 

= 8(20 х 1900) = 338000 

Monthly salary of the manager = $4000 
Annual salary of the manager = 248000. 


Alternative Solution 


57. 


58. 


Increase in average salary of 21 workers = X100 
-. For 21 workers = 21 x 100 = 2100 
Manager’s Monthly salary = 1900 + 2100 = 4000, 
-. Yearly salary = 4000 x 12 = $48000 
(d) Let, the number of boys be x and the number of girls 
be y. 
Sum of ages of boys = 16.4x 
Sum of ages of girls = 15.4y 
The average age of all the students 
_ 16.4x+15.4y _ 158 
x+y 
=> 16.4х + 15.4y = 15.8x + 15.8y 
or, 16.4х - 15.8x = 15.8y - 15.4y 








or, 0.6x = 0.4y 
x 04 2 

or, = =— or xy = 2:3. 
y 06 3 


(a) Total expenditure for the first five months 
= 5 х 3600 = $18000 

Total expenditure for the next seven months 
= 7 x 3900 = 327300 

Savings = 28700 

Total income during the year 

= 18000 + 27300 + 8700 = $54000 


54000 
12 


Average income per month = = 34500. 
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59. (c) Let, the numbers be x, 2x, 3% шү 
8 
2 = 38 years. 
х+2х+—х 11х 
Average = > 3 > 5 = 44 Alternative Solution 
Difference between 2 persons = 55 — 39 
22 44x9 _ 36 = 16 years. 
11 2. Each members age should decreased by = 16/8 = 2 
So, the numbers are 36, 72 and 24. ears. 
y 
Hence, the largest one is 72. -. Average age of present committee = 40 — 2 
60. (b) New average of the committee (in years) = 38 years 
8х40-55-39 320-16 
Е 8 8 
EXERCISE-2 
(BASED ON MEMORY) 
3 
1. (d) Average of all numbers + by 13 = — =149.5 юэ» = 66 
2. (d) First Number = 7 3x + 8x = 66 x 8 
Seventh Number = 49 lix = 528 
49+7 56 x = 48 
Average — ш---28 3 
2 2 2. The first Number is 87 48-18 
3. (d) х+х+2+х+4 10+ 4)= 52 
3 3 9. (b) Let x be the number of points 
Зх+6-х-4= 52 x3 
2x + 6 = 156 g4- (2+ 92-85) 
2x = 150 8 
х2 75 x = 672 – 7 
4. (a) The average of 41 consecutive odd number is 21" цай 
number 
20 
Largest Number = 49 + 2(20) 10. (a) Average of all the numbers = ae 
= 89 
50 x 65-83 +38 _ 600-1500 2100 
5. (d) Correct average = —— — ———— —— = 64.1 50 50 


58 
6. (d) Average Score up to 16 Match be x 


= 42 
11. (b) Prime Number are 2, 3, 5, 7, 11, 13, 17, 19 








16xx+98 
DLT eue 3 5 
17 Average = 9— 
16х + 98 = 17x + 42.5 5 
= 0 1+2 0 
ЕВ а 
7. (a) Average Score upto 20 matches be x 50+ 25 +50 
20xx+87_ |, _ 3050 +1425 + 2750 
21 125 
20x + 87 = 21x + 42 = 57.8 
x = 45 13. (a) Greatest Number = 16 
8. (d) Sum of 3 Numbers = 22 x 3 = 66 Smallest Number = 8 
Let the Sum of 2™ and third No. be x 8+х+16 _ 


^. Average = 3 12 


515 Number iy 


Average ІЗ 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


x = 36-24 

= 12 

(b) Failed Students be x 
Passed Students be 180 — x 


(180 — х)80+х+40 _ 





50 
180 
14400 — 80х + 40х = 9000 
40х = 5400 
x= 135 


(с) №. of passed Students be x 
No. of failed Students be 150 — x 


(150 — x)60 + 20x 





-40 
150 

9000 — 60x + 20x = 6000 
40x — 3000 
х= 79 
(с) Let the No. of boys in the group be x 
хх36-42430 357 

х 
36x — 12 = 35.7x 
3x = 12 
x = 40 
(ыу 49X30+50x344x _ 4, 

100 

1470 + 1700 + x = 3200 
x = 30 


(c) Numbers between 8 and 74 which is divisible by 7 are 
14, 21, 28, 35, 42, 49, 56, 63, 70 there are 9 numbers. 


2 The average will be 5" Number 42 
(a) 13 Integer is 55 
-. Highest Number = 55 + 2 x 12 =79 


Wx 20x 3 


(c) Average of square of 19 Natural Numbers = ——————— 


- 130 fx 


(c) Average of five consecutive odd number is 344 number 
= 27 

^. 1* Number = 23 

5th Number = 31 

Product = 23 x 31 =713 

(c) Average of Middle 2 terms = 40 


оаа d 
2 

2x + 2 = 80 

2x = 78 

3:39 


Second term is 39 
largest term is 39 + 4 = 43 


23 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


. (d) Average of first 10 even numbers = 10 + 1 = 11 


40х25 – 73437 
40 

(c) Run Rate for Remaining 20 overs = 30 x 5.2 + 20 х 

x = 280 

156 + 20х = 280 

20х = 124 

х= 6.2 

(с) Total runs scored by five player = 245 

Total runs Scored by 4 of them = 188 

л 5" player Score = 245 — 188 

= 57 

(d) Average Score up to 15 matches be x 


(b) Correct average = = 24.1 


15хх+81 
к» 
15х + 81 = 16х + 48 

x = 33 

Average after 16" Match = 36 
(b) F+S = 33 > F=33-S 
(Е — 2) x (S – 2) = 28 

(33 — S – 2) x (S- 2) = 28 
(31 — S\(S - 2) = 28 

318 — 62 — S? + 25 = 28 

=> -S2 + 33 S – 62 = 28 

=> -S2 + 33 5 – 90 = 0 

=> 52 - 33 S+ 90 = 0 

(S – 33)(S – 3) = 0 

S23 

.Е-33-3-30 

(с) Retirement age = 60 


x43 





Served period = : x 60 = 36 


-. He Joined for Job at 60 — 36 = 24 years 


4x32 
(a) Age of Guest SEXTUS 
128 + G = 180 
G-52 
(d) 25% (20) 2 5 
Age of Servant — PSU 205 
120+ = 175 
8-55 


(b) Total revenue of first 7 years = 65 x 7 = 455 
total revenue of last 7 years = 77 x 7 = 539 
Revenue of 7"! year = 84 lakhs 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


(4) 1-а 
N 
T=aN 
10 
and b = average of — 
10 
average of 10 = 10b 
(average of n — 10) 
(n-10) 
average of n - 10 = (М- 10) x c 





c= 


and 

T = average of (N — 10) + average of 10 
Substituting, 

aN = (N – 10) x c + 10b 

aN — сМ = 10 x (b — c) 

(a — c) x М = 10(b — c) 


ed 


(а) M +T + W «Th = 48 x 4 = 192 
T + W +Th +F = 52 x 4 = 208 








Е-М-16 
Е = 16+ 42 
F = 58° 


(b) Total Mark of Class = 60 x 65 = 3900 
Total Mark of half of Class = 30 x 85 = 2250 


-. Average Mark of Remaining Students = 


(с) 4:1 = 5 unit 
5 unit = 100 

1 unit = 20 
Pass candidates 


12x154 x -12x18 
(c) - 
25 


x = 500 — [180 + 216] 
x = 500 — 396 
x = 104 








4 unit = 4 x 20 = 80 


20 





(100x35)-83453 _ 
100 


34.7 





(b) 





x—z-24 


1350 _ 


45 


(d) The average of 7 consecutive odd integers is 37 


2.48 term in the series of 13 integer is 37 


To find the average of 13 integer is the 6'^ integer 41 


35х35-65+35 1195 
35 35 





(b) = 34.14 


42 


43 


44 


45 


46. 


47. 


48. 





etx pte Быға 


3 
2 
30x*6)- 28 


6x + 12 = 84 
6x = 72 
x = 12 
. (с) Score in 100" innings = ax ** = 100 


=> 9801 + x = 10000 
x = 199 
. (с) No. of wickets taken by him before this Match 


125W422 _ 
“was 
12.4 W + 22 = 12 W + 60 
4W = 38 
М = 95 
. (d) Total Score of the player = 50 x 40 = 2000 
H-L=172 
Total Score excluding Highest & Lowest = 38 x 48 = 
1824 
<- H + L = 2000 
By Solving 
Н +L =176 
Hz =172 
2H =348 
Н = 174 
(b) Average present age of husband, wife and Child = 27 
+ 3 = 30 
Average present age of wife and Child = 20 + 5 = 25 
Sum (H, W, C) = 30 x 3 = 90 
Sum (W, C) = 25 x 2 = 50 
Husband’s present age = 40 


12 





1824 = 176 








(c) Let the Number of Remaining workers be x 
7x 15000 + x x 9000 _ 12000 
TEX 


105000 + 9000x = 84000 + 12000x 
3000x = 21000 
x 
Total workers be 7 + 7 = 14 
(a) Let the Number of remaining workers be x. 
7х 24000 + x +12000 
TRS 
168000 + 12000x = 11200 + 16000x 
4000x = 56000 
x= 14 


Total No. of associates in the team = 14 + 7 = 21 


= 16000 











Average 2ш 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


(a) Attendance be 2x, 5x, 13x 


2х+15 + 7.5 х5х+13х x 2.5 
20х 





Average charge per person = 


_ 30x +37.5x + 32.5x 
20x 

100x 
Tu 
(c) Average (М, T, W, Th) = 60° = Sum, = 240 
Average(T, W, Th, Е) = 63° = Sum, = 252 
Different (Friday and Monday) = 12 
Temperature M : F 
21125 
4P = 12 
Р =3 
-. Friday Temperature = 25 x 3 = 75° 
(b) Sum of 15 theater attendance = 600 x 15 = 9000 
Sum of 6 theater attendance = 600 x 6 = 3600 
There 3600 persons should be splitted to 9 theaters 


3600 = 400 
9 








-. Average daily attendance/theater among the remaining 
theater = 600 + 400 = 1000 
(c) No. of Non working days of 3 companies = 16 x 3 + 
30 = 78 
No of Non working days of 2 companies = 16 x 21 — 10 
= 22 
78+22 = 100 =20 

5 5 
(d) Maximum temperature of Chennai = 35 x 4 - [35 + 
33 + 34] 





. Average = 








= 140? — 102° 

= 38°С 

ince Но — 
(b) |х-6 











Let the weight of new man = x kg 
x = 42 + 15 (1.6) 

= 42 + 24 
x = 66 kg 

















(c) The average of first consecutive integer is n. 
If next two integers are included, the average becomes n + 1. 
Increased by 1. 


(d) Ratio of G: B 
4:5 = 4x, 5x 
85х4х+87х5х 


Average mark of whole class = 9 
x 


58. 


59. 


60. 


61. 


62. 


_ 340x + 435x 
E 9x 


_ 775х 
9х 
= 86.1. 





(b) Let the 4 numbers be a, b, c, d. 
Average of a, b, c — 16. 





























а + btc = 48. 

Average of b, c, d = 15 
b+c+d=45 
(a+b+c)—(b+c+d) = 48 – 45 
а-а-3 
а-20-3 

а- 23. 











(d) Let the average price of 1 book = $ X 


50x76 _ 


50414 


50x +76 = 64x — 64 
14x 2140 
x = $10 
Average price of 1 book = $10 

(d A+B+C =3 x 84 = 252 
A+B+C+D = 80 x 4 = 320 

D’s age = 320 — 252 = 68 kg 

Then E'S age = 68 + 3 = 71 kg 
Now B+C+D+E=79 х 4 = 316 
B+C+ 68 + 71 = 316 
В-С-177 

Put value of B + C is (1) 

А = 252 – 177 = 75 kg 



































(а) Required average 
_ 8х3+20х2+26хт+29х1 
3-2-т-1 





. 24+40+26т +29 
64m 


17 


у 





17(6 + m) = 93 + 26m 
102 +17т) = 93 + 26m 
26m —17т = 102 – 93 
=> 9т=9 => m=l 


411 





(b) Total annual expenditure of the family 
= (4 x 2570 + 3 x 2490 + 5 x 3030) 
= $(10,280 + 7470 + 15,150) = 332,900 


Total income 
= %(32,900 + 5320) = 338,220 


(1) 
(2) 


(3) 


(4) 
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63. 


64. 


65. 


66. 


67. 


Required average monthly income 

= 25720 =$3185 
12 

(с) Total expenditure of the man in а year 
= $(4 x 1800 + 8 x 2000) 
= (7200 + 16,000) = 323,200 
Total annual income 
= 3(23,200 + 5600) 
= 328,800 

Average monthly income = a 

= 32400 

(b) Required mean 
_1x1+2x2+3x3+4x4+5x5+6x6+7x7 








1+2+3+4+5+6+7 
_1+4+9+16+25+36+49 
28 
140 
3535 
28 


(d) Required number = sum of six numbers — sum of 
five numbers 


=6x 20 – 15 х 5 = 120 





75 = 45 


(е) Let the partly fixed expenditure be х. 

And that partly varying be y. 

Then, x + 24y = 615 x 24 (1) 
Again, x + 40у = 465 x 40 (2) 
Solving equations (1) and (2), we get 

x + 24у = 615 x 24 

x + 40y = 465 x 40 








16y = 18600 — 14760 = 3840 
3840 
y = —— = 240 
> Ээ 16 


Putting the value of у in equation (1), we get x = 615 
x 24 — 24 x 375 


x = 9000 

Now, when there are 60 students 
9000 + 240 x 60 

Average = 6-0 


_ 9000+14400 23400 
60 


= 3390 





(c) Average, = 86 


Sum, = 40х86 = 3440. 
When юр 5 marks are removed, the average reduced by 1 
Now average = 86 – 1 = 85 


68. 


69. 


70. 


71. 


Number of students now becomes = 40 — 5 = 35 
So total of remaining students = 35 x 85 = 2975 
So total marks of top 5 students = 3440 — 2975 = 465 


4 
Average; = == = 93. 


(a) Let Average,, = y 


Sum, = 10 x y 

If digits of 1 number is interchanged, new average — y * 3.6 
Sum, after interchanging digits = 10у + 36 

ab — 2 digit no% whose digits have been interchanged 
9(b — a) = 36 

b-a=4. 

(d) Initial number of teachers = 30 


Let initial average age be x years. 


Average = Sum of ages 

number of persons 

Total initial age = 30x 

Total final age of teachers = 30x — 60 + 30 = 30x — 30 

Number of teachers = 30 

30x-30 _ 
30 — 

-. Average decrease by 1. 


New average — х—1 


A+B+C _ 
3 
А+В+С = 84х3 = 252 (1) 


A+B+C+D _ 


(a) 84 


Similarly, 


80 


A+B+C+D=320 
So, using (1) 2 252 + D = 320 


-D268 (2. Е = 72) 


В8-С-04Е _ 
е 
B+C+D+£=312 

Using 2) = B+ C+ 68 + 72 = 312 

B+ C= 172 (3) 
Put (3) in (1), |4-80 


78 

















(c) Average = Sum of elements 





number of elements 
Given, initial number of elements = 50 
Initial average = 38 
Sum of elements = 50x38 = 1900. 
Now as two numbers are discarded, hence number of 
elements left = 48. 
Sum of elements after discarding numbhers = 1900 — 55 
— 45 
= 1800 


1800 


Hence, new average = PUN = 37.5 


Average ІЗ 


72. (b) Let the total number of members in the institute be 2. 


73. 


74. 


75. 


76. 


77. 


78. 


sum 





Average = 
number of elements 


Average salary of institution = $60. 

Total salary of institution = $607. 

Out of Z persons, there are 12 officers and then average 
salary is = $400 

and so total salary of 12 officers = 12 x 400 = 34800. 


So, total salary of other (z — 12) members = 
Х(162 — 4800) (1) 


Given that average salary of (2 — 12) persons = $56. 
Here the total salary of (z — 12) people = X56 

(z - 12) (2) 
Equation (1) and (2) are equal 

60z — 4800 = 60z — 672 

4z — 4128 


z=1032 














(b) Let, the numbers be a, b, c and d, respectively. 
Now, according to the question, 
atbte _ 


2d 
3 
=> а+Ь+с= 6а “Г(1) 
Again, from the question, 
atbtctd_,, 
4 
=> at+bt+ct+d=48 (2) 


Now, put the value of a + b + c from (1) in (2), we have 
6d+d=48 «74-48 

223 

7 

(b) Let, the numbers be x, x + 2, ..., x + 10 

Required difference = x + 10 — x = 10 
(b) On adding 6, arithmetic mean = 24 + 6 = 30 
On multiplying by 2.5, arithmetic mean 
20 ж 25-= 75 
(c) Let, Sachin’s new average be x runs. 

Total runs in 11 innings = 11(х - 5) 
Now, according to the questions, 
11(х —5) + 120 = 12x 
= 12х-11х=65 © х= 65 гипѕ 
(d) Sixth result = 6 x 49 + 6 x 52— 11 x 50 = 294 + 
312 — 550 = 56 
. . 42x25-- 28x40 
(b) Required average weight = ~ pg 

1050+1120 2170 

0 7 





=31 Kg 


79. 


80. 


81. 


82. 


83. 


84. 


(c) Male employees = x 

Female employees = y 

Now, according to the question, 

(x + y) 12000 = x x 15000 + y x 8000 
=> (x+y) х 12 = 15x + 8y 

= 12x+12y=15x+8y 





=> 3x=4y > 2 
y 3 


(d) From I. There are 11 students in the class. 


From II. The average age of students and class teacher 
is 14 years. 


From III. The average age of class teacher is 3 years 
more than that of students. 


Now, combining all three statements, we have 

Average age of (students + teacher) = 14 x 12 = 168 years 

Average age of 11 students = 14 — 3 = 11 years 

Total age of 11 students = 11 x 11 = 121 years 
Teacher's age = 168 — 121 = 47 years. 


(d) Let, the contribution of the sixth man is 3x, then 
5х35+х 
6 

=> 175 +x = 6x - 210 
5x = 385 
х = 77 
Total contribution = $(175 + 77) 
= $252 
(а) Third number = average of the five consecutive 


=х- 35 


a 
numbers = 5 

: а 
First number of next sequence = = +3 


Now, according to the question, 
са 
`5 





ju Sk asy tabe ta Tub 
5 5 5 5 





>a+25=b 

—25-b-a 
b-a 25 1 
100 100 4 


(b) (P + Q)'s present age = 40 + 20 = 60 years 
(P + О + В)” present age = 90 years 

R's present age = (90 — 60) = 30 years 

R’s age after 10 years = (30 + 10) = 40 years 
(a) 43 < Average x 44 

—43« ae < 44 

= 387 < 345 + x < 396 


=> 387 — 345 < x < 396-345 
=»42<х<51 
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85. 


(c) Weight of first member = x Kg 
Weight of second member = (x + 2)Kg 
Weight of third member = (x + 4)Kg 
Weight of fourth member = (x + 6)Kg 
Weight of fifth member = (x + 8)Kg 
Difference = x + 8 — x = 8 Kg 


Note that the difference of weights of two consecutive 
members is 2 Kg, because average weight is increased by 
1 Kg each time. 


86. 


87. 


88. 


89. 


(c) Expenditure of 9th person = 3x 
Now, according to the question, 
x+8x30 
Жж = — = 
9 
9х—х—240 _ 


20 


20 


=> 8х— 240 = 180 
=> 8x = 240 + 180 = 420 


ха гэд 
8 


Total expenditure = &(52.5 + 240) = 3292.5 
(b) Number of girls = x 
Number of boys = 600 — x 
(600 — x) x 12 + 11x 
-113x 600 - 47 600 
4 4 
=> 7200 – 12x + Их = 7050 
x = 7200 — 7050 = 150 





(b) Required Average 
. 100x46—61—34+16+43 











90 
_ 4600—36 4564 2503 
90 90 
(b) M - T - + Тһ = 4 x 420.5 = 1682 cm (1) 
T+W+Th+F = 4 x 440.5 = 1762 cm (2) 
By equation (2)-equation (1), we have 
Е — М = 1762 - 1682 = 80 


Let the rainfall for Monday and Friday be 20x and 21 x 
cm respectively. 


Now, according to the question, 

21x — 20x = 80 

> x= 80 
Monday => 80 x 20 = 1600 cm 
Friday — 21 x 80 = 1680 cm 


90. 


91. 


92. 


93. 


(a) т+т+1+т+2 + т+3 + т+4 = 5п 
=> 5т + 10 = 5и 
> т+2= п > т=п -2 (1) 
Required average 


_ т+2+т+3+т+4+т+5+т+6+т+7 














6 
_ 6т+27 
226 
_2m+9 2(n-2)-9 2л-5 
2 2 2 


(с) Let, the smallest number be x, then 
®+12 =х+2 
3 


х+36 








= =x+2 

> x+ 36 = 3(х + 2) 
> х+ 36 = 3х +6 

> 3х - х= 36-6 

=> 2х = 30 

=> АТ 


Hence, the third number = 15 + 4 = 19. 


(с) Let, the number be x, then 





240— x 
x 
4 
=> 4x2240-x 
=> 4х 0 x = 240 
=> 5x = 240 
= х= 240 8 
5 
(d) 





I II Ш 
Let, the number of fruits in the second basket be х. 
Therefore, the number of fruits in the first basket = 2x. 
So, the number of fruits in the third basket 
3 


=2xx = = >x 
4 


2 


de txt =30х3 





4x+2x+3x — 90 
2 
9 
T = 90 
2 
9x = 180 
1 
х= SA = 20 


Average ЕШ 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


Hence, the number of fruits in the first basket = 2x = 2 x 
20 = 40 
(d) ^ Total marks of 24 students = 24 х 56 
= 1344 
New total marks of 24 students 





= 1344 - 44-45-61 + 48 + 59 + 67 = 1368. 
: 1368 
Hence, the required average = E = 54. 
376 


(b) The average of Set A = uw = 47. 


Minimum number of second set = 47 + 15 = 62 
Hence, the required sum = 62 + 63 + 64 + 65 + 66 = 320 


(d) Let the cricketer’s highest score = x runs 
Minimum score = (x — 172) runs 


Total runs scored in 40 innings = 40 x 50 = 2000 
runs 


Total runs scored in 38 innings = 38 x 48 = 1824 runs 
Now, according to the question, 





x +x — 172 = 2000 — 1824 = 176 
= 2x = 176 + 172 = 348 
x58 174 
2 


(a) Let the third number be x. 
= Second number = 2x and First number = 4x 
Now, according to the question, 


4x+2x+x=154x3 


=> 7x=462 
492 
х= —— =66 
7 


First number = 4х = 4x 66 = 264 


(d) Let the number of officers be x, then number of the 
rest officials = 500 — x 


Now, according to the question, 
xx 14000 + (500 — x)4000 = 5000 x 500 
= хХх14-(500-х)4-5х500 
=> 14х+ 2000 – 4х = 2500 
= 10х = 2500 – 2000 = 500 
= = 

10 
(d) Difference = (64 + 62 + 84) – (68 + 65 + 73) 
=210 – 206 = 4 


50 


4 
Correct average = 72 + a6 - 724 


(b) Let, the first number is x. 


Second number = 3x and the third number = = 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


Now, according to the question, 


x+3xr+ Š =3x114 


4x+12x+3x —342 


= 19x=342x4 
342x4 
x= = 
19 
Largest number = 3x = 3 x 72 = 216 





72 


(e) Total marks = 24 x 56 = 1344 

Total of actual marks 

= 1344 — (44 + 45 + 61) + (48 + 59 + 67) = 1368 
1368 _ 
Eu 


Actual average 57 


(d) Ritu's marks = 875 х E = 490 
100 
. 92 
Smita's Marks = 875x — = 805 
100 


Rina's marks = 634 
Total marks = 490 + 805 + 634 = 1929 


192 
Average — = = 643 


(b) Sum of first two numbers = 30 x 2 = 60 
Sum of last two numbers = 70 x 2 = 140 
-. Third number = 260 — 140 — 60 = 60 


(c) Since the numbers are consecutive, they should be 
equidistant from the average, 1.е., 42. 


Hence the numbers are 39, 41, 43, and 45. 
Product of B and D = 41 x 45 = 1845 





(b) Ajay’s score = 63 + 30 = 93 
Rahul’s score = 93 — 15 = 78 


Manish’s + Suresh’s score = 63 x 3 
111 





78 = 189 - 78 = 
(45 x 36) + 32 - 34-1 45 - 40 


(a) Average = 
2 45 





_ 162043 





= 36.07 kg 


(b) Cost of 8 Kg of apples + 8 dozens of mangoes + 8 


Kg of oranges 
490 ga 4920. 240% 
5 12 4 


720 + 2880 + 480 = 74080 
(d) Annual salary of Suresh = “108000 


3108000 


12 
= 39000 





Monthly salary — 
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Nandini’s monthly salary = $18000 
According to question, 


Kaushal’ thl 1 2 
aushal’s monthly salary х 100 


16 
= Nandini’s monthly salary х —— 


100 
Kx — 18000 х — 
ЖҰЗ = M s 
100 100 
Kx — = 52880 
100 
к = z 2880x100 
12 
К = $24000 


109. (b) Age of the son = 3 x 27 — 2 x 35 
= 81 - 70 = 11 years 


Alternative Solution 
(b) Average Difference = 35 — 27 = 8 years. 


For 3 persons = 3 x 8 = 24 years. 
-. Age of Child = 35 — 24 = 11 years. 


. 1+2+...100 
110. (c) The required average = — 10 _ 
Е 100x101 — 505 
2x100 


(35х160)-144+104 _ 5600-144+104 
35 35 


= 2290 = 158.85 cm 
35 


111. (d) 





144-104 


Short-cut:160 — = 158.85 


112. (a) Let, the average of runs was x till 11 innings. 


Total runs = 11x 
=> Total run after 12th innings = 11x + 63 
Again, after 12th innings average = (x + 2) 


113. 


114. 


= Total run = 12(x + 2) 
Now, according to the question, 
12(х + 2) = 11x + 63 
х= 63 - 12 х2 = 39 
The average of his score after 12th innings = 39 + 2 
= 41 


(b) According to the question, 











A+B ,, 

2 
> A+B=40 eO) 
B+C 19 

2 
> B+C=38 (Q2) 
C+A_,, 
> C+A=42 (3) 


Adding (1), (2) and (3), we get 
2A + 2B + 2€ = 120 


=> A+B+C=60 (4) 
4-(448-0)-18-0) 
- 60-38-22 


(a) Total ages of 80 boys = 15 x 80 = 1200 years 
Total age of 16 boys = 15 x 16 = 240 years 

Total age of 25 boys = 14 x 25 = 350 years 
Average age of the remaining boys 


_ 1200-(240+350) 610 
80 —(25 +15) 40 





= 15.25 years. 


115. (a) Ph + Ch + Ma = 120 + Ch 


= Ph+Ma=120=> AS} 


Alternative Solution 


(a) (Physics + Chemistry + Maths) — Chemistry = 120. 
With this equation we could not find the answer. 
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RATIO 


A ratio is a comparison of two quantities by division. 
It is a relation that one quantity bears to another with 
respect to magnitude. In other words, ratio means what 
part one quantity is of another. The quantities may be 
of same kind or different kinds. For example, when 
we consider the ratio of the weight 45Kg of a bag 
of rice to the weight 29Kg of a bag of sugar, we are 
considering the quantities of same kind but when we 
talk of allotting 2 cricket bats to 5 sportsmen, we are 
considering quantities of different kinds. Normally, we 
consider the ratio between quantities of the same kind. 


. a 
Ifa and b are two numbers, the ratio of a to b is 5 ora+b 


and is denoted by a:b. The two quantities that are being 
compared are called terms. The first is called antecedent 
and the second term is called consequent. 


For example, the ratio 3:5 represents 5 with antecedent 
3 and consequent 5. 


1. A ratio is a number in order to find the ratio of two 
quantities and they must be expressed in the same 
units. 

2. A ratio does not change, if both of its terms are 
multiplied or divided by the same number. Thus, 


TYPES OF RATIOS 


1. Duplicate Ratio: The ratio of the squares of two 
numbers is called the duplicate ratio of the two numbers. 
F lée — (0172 
кл e p 16 

of —. 

4 


is called the duplicate ratio 


Ratio and Proportion 


The ratio of the cubes of two 


2. Triplicate Ratio: 
numbers is called the triplicate ratio of the two 
numbers. 


3 
For example, 2 ог б 
3. Sub-duplicate Ratio: Тһе ratio of the square roots 
of two numbers is called the sub-duplicate ratio of 
two numbers. 


Te А 3 
is triplicate ratio of Fs 


16' 
4. Sub-triplicate Ratio: The ratio of the cube roots 
of two numbers is called the sub-triplicate ratio of 
two numbers. 


9 
For example, 3 is the sub-duplicate ratio of = 


8 
is the sub-triplicate ratio of 27” 


5. Inverse Ratio or Reciprocal Ratio: Ifthe antecedent 
and consequent of a ratio interchange their places, 
the new ratio is called the inverse ratio of the first. 


2 
For example, 3 


: : 1 1 : 
Thus, if a:b be the given ratio, then —: b or b:a is 
ver . a 
Its Inverse ratio. 


5 
For example, = is ће inverse ratio of 3 


6. Compound Ratio: The ratio of the product of the 
antecedents to that of the consequents of two or more 
given ratios is called the compound ratio. Thus, if 
a:b and c:d are two given ratios, then ac:bd is the 
compound ratio of the given ratios. 


For example, if 7 4 and 5 be the given ratios, 
5 7 


5 26020 3х4х5 . 3 
then their compound ratio 15 ————,, that is, 2. 
4x5x7 7 
PROPORTION 
The equality of two ratios is called proportion. 

If = = PL then a, b, c and d are said to be in 


proportion and we write a:b::c:d. This is read as “a is 
to b as c is to d". 
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[| BASIC FORMULAE a 


For example, since 3 = 6. we write 3:4::6:8 апа 


4 8 
say 3, 4, 6 and 8 are in proportion. 


Each term of the ratio and - is called a 


proportional. a, b, c and d are respectively the first, 
second, third and fourth proportionals. 

Here, a, d are known as extremes and b, с are 
known as means. 


y If four quantities are in proportion, then 
Product of Means = Product of Extremes 
For example, in the proportion a:b::c:d, 
we have, bc = ad. 
Product of means 
Г | 
| рот $e | 








Үү 
Product of extremes 


From this relation, we see that if any three of the 
four quantities are given, then the fourth quantity 
can be determined. 


2] Fourth proportional: If a:b::c:x, then x is called 
the fourth proportional of a, b, c. 





a с bxc 
We have, — = or, х = 
b x a 
1 . bxc 
Thus, fourth proportional of a, b, c is —— 
a 


Illustration 1: Find a fourth proportional to the 
numbers 2, 5, 4. 


Solution: Let x be the fourth proportional, then 





2 4 
2:5:4:х or, —=—. 
5 x 
шы oa 
2 


9 Third Proportional: If a:b::b:x, then x is called 
i the third proportional of a, b. 
b? 


a 





b 
We have, а = or, х = 
b x 


2 
Thus, third proportional of a, Ь is E 
a 


Illustration 2: Find a third proportional to the numbers 
2:5, 1.5. 
Solution: Let x be the third proportional, then 
: : 1-5х1- 
sieve =. дог = 
115 х 2-5 


Mean Proportional: If a:x:.x:b, then x is called 
the mean or second proportional of a, b. 


a b 
We have, a = ог, х2 = ab or, x = аЬ. 
x 


Mean proportional of a and b is Jab. 
We also say that, a, x, b are in continued proportion. 


Illustration 3: Find the mean proportional between 


48 and 12. 


Solution: Let x be the mean proportional. Then, 


























48 x 2 
48:x::x:12 or, PET or, x^ = 576 or, x = 24. 
x 
9 If Z = ©, then 
ч 5 d 
a+b c+ 
(i) b = d (Componendo) 
-b -а 
(ii) 2 S (Dividendo) 
a+b c+ s 
(ш) — 5 ca (Componendo and Dividendo) 
(i a _ а+с = ағ--с 
YS є Бэй 


Illustration 4: The sum of two numbers is с and their 


quotient is 2 Find the numbers. 


Solution: Let the numbers be x, y. 











Given: x+y=c (1) 
х р 
and, y 4 (2) 
x P x P 
x+y Р+Ч с p*g [Using 22) 
рс 
=> БЕЙ” 
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|| SHORT-CUT METHODS 


(a) If two numbers are in the ratio of a:b and the 


sum of these numbers is x, then these numbers 


ax bx 
will be —— and ———, respectively. 
а+Ь а+Ь P y 


or 


If in a mixture of x litres, two liquids A and B are 
in the ratio of a:b, then the quantities of liquids 
ax 








A and B in the mixture will be litres and 
bx . . a+b 
litres, respectively. 
a+ 


(b) If three numbers are in the ratio of a:b:c and the 
sum of these numbers is x, then these numbers will 
ax bx cx 


е апа respectively. 
atb+c atb+c а+Ь+с” р y 





b 


Explanation 


Let the three numbers in the ratio a:b:c be А, В and С. 
Then, 








А = ka, B = kb, C = kc 
and, А+В+С= Ка + АБ + Кс = х 





k = k= : 
> Ка+Ь+с)=х= РҮ ТР 


ах 
а-Б-с 

bx 
а-Б-с 


єх 








a+b+c` 


Illustration 5: Two numbers are in the ratio of 4:5 and 
the sum of these numbers is 27. Find the two numbers. 


Solution: Here, a = 4, b = 5 and x = 27. 














ax 4x27 
The first number = ЖЕЙ E- 
bx 5x27 
and, the second number = aib 445” 


Illustration 6: Three numbers are in the ratio of 3:4:8 and 
the sum of these numbers is 975. Find the three numbers. 


Solution: Here, a = 3, b = 4, c = 8 and x = 975. 








ax 3х975 
The first number = re ee 34448 ~ 195. 
The second number = ж IUS = 260. 
а+Ь+с 3-4-8 


сх 8х975 
- 520. 


а+Ь+с 34448 — 


If two numbers are in the ratio of a:b and difference 


between these numbers is x, then these numbers 
will be 


ax 


a-b 





and, the third number = 





b 
and zs respectively (where a > В) 
a= 


(a) 


ax bx . 
(b) —— and ——., respectively (where a < b). 
b-a b-a 


Explanation 


Let the two numbers be ak and bk. 
Let a > b. Given: ak – bk = x 


ax 


а-ь 





> (a-bk=xornk= 








Therefore, the two numbers are 

а- a-b 
Illustration 7: Two numbers are in the ratio of 4:5. 
If the difference between these numbers is 24, then find 
the numbers. 


Solution: Here, a = 4, b = 5 and x = 24. 








The first numb „=. ж 
е first number = 577—775, 
bx 5x24 
and, the second number = = = 120. 
b-a 5-4 


(a) If a:b = n,:d, and Бс = n,:d,, then 


а::с = (n, X Ny):(d, хп Ха, х d»). 
(b) If a:b = nid, бс = ny:d, 
and c:d = n4:d,, then 
акса = (пу X n, x ny:(d, X n, x n3) 
(d, X d, x n3y(d, x а, x dy). 
Illustration 8: If A:B = 3:4 and B:C = 8:9, find A:B:C. 
Solution: Here, n, = 3, n, = 8, d, = 4 and d, = 9. 
A:B:C = (n, Хир) (4, X п.) (а, X 4.) 
= (3 x 8):(4 x 8)(4 x 9) 
— 24:32:36 or, 6:8:9. 
Illustration 9: If 4:B = 2:3, B:C = 4:5 and С.Р = 
6:7, find A:D. 
Solution: Here, л, 
and d, = 7. 
A:B:C:D = (n, X n, x nyk(d, хп, x пу) 
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(4, х dy:n3):(d, X а, x d4) 
= (2х4х6):(3 x 4 6):(3 x 5 x 6) 
(3 x 5 x 7) 
= 48:72:90:105 or, 16:24:30:35. 
Thus, 4:D = 16:35. 


(a) The ratio between two numbers is a:b. If x is 


added to each of these numbers, the ratio 
becomes c:d. The two numbers are given as: 


ax(c — d) апа Бх(с-4) 


ad — bc ad —bc ` 


Explanation 
Let two numbers be ak and bk. 


Given: 2. = = ака + dx = cbk + cx 


bk+x 





=> k(ad — bc) = x(c — d) 








p= х(с-4) 
m ad —bc ` 
-4 - 
Therefore, the two numbers are a) and ш. : 
ad — bc ad — bc 


(b) The ratio between two numbers is a:b. If x is 
subtracted from each of these numbers, the ratio 
becomes c:d. 

The two numbers are given as: 


ax(d —c) апа bx(d —c) | 
ad — bc ad — bc 





Explanation 
Let the two numbers be ak and bk. 











лы ЕЕ жн e 
bk-x а 
=> k(ad - bc) = x(d - с) 
ЖҮЗЕ x(d —c) 
ad — bc 
ax(d — c) bx(d —c) 
Therefore, the two numbers are and : 
ad — bc ad — bc 


Illustration 10: Given two numbers which are in the 
ratio of 3:4. If 8 is added to each of them, their ratio 
is changed to 5:6. Find the two numbers. 
Solution: We have, 

a:b = 3:4, са = 5:6 and x- 8. 
ax(c — d) 
ad — bc 


3х8х(5-6) 
= (3х6-4х5) = 72 


The first number = 


Бх(с-4) 

ad — bc 

4x8x (5—6) 

= (3х6-4х5) = 16 


and, the second number = 


Illustration 11: Тһе ratio of two numbers is 5:9. If 
each number is decreased by 5, the ratio becomes 5:11. 
Find the numbers. 


Solution: We have, 
a:b = 5:9, са = 5:11 and x = 5. 


кетты. 
e first number = = 
5х5х(11-5) 
= (5x11-9x5) = 15 
bx(d —c) 
and, the second number = — — — 
ad — bc 
9x5x(11—5) 


= (5х11—9х5) ^ 4^ 


(a) If the ratio of two numbers is a:b, then the 


numbers that should be added to each of the 
numbers in order to make this ratio c:d is given 
by 
ad — bc 
c-d ' 
Explanation 


Let the required number be x. 








Given: ыш > ad + xd = be + хс 
b+x d 
= x(d — c) = bc — ad 
_ ad — bc 
or, x= E 


(b) If the ratio of two numbers is a:b, then the 
number that should be subtracted from each of 
the numbers in order to make this ratio c:d is 
given by 

bc — ad 
с-а ` 





Explanation 


Let the required number be x. 





| а-х с 
Given: Бар => ad — xd = bc — xc 
— x(c — d) 2 bc — ad 

bc — ad 

or, к= . 





с-а 
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Illustration 12: Find the number that must be subtracted 
from the terms of the ratio 5:6 to make it equal to 2:3. 
Solution: We have, a:b = 5:6 and c:d = 2:3. 
bc — ad 

с-а 

6х2-5х3 
= - = 
Illustration 13: Find the number that must be added to 
the terms of the ratio 11:29 to make it equal to 11:20. 
Solution: We have, a:b = 11:29 and c:d = 11:20. 
ad — bc 

с-а 
11х20-29х11 

11-20 





The required number = 





The required number = 





= 11. 


There are four numbers a, b, c and d. 


(i) The number that should be subtracted from 
each of these numbers so that the remaining 
numbers may be proportional is given by 


ad — bc 


(a* d)-(b--c)' 
Explanation 


Let x be subtracted from each of the numbers. 
The remainders are a — x, b — x, c — x and d - x. 


=k Cc—x 








a 
Given: = 
iven a е 


=> (a-x)(d - х) = (b - x) (c - x) 
=> ad -x(a + d) +x? = bc — x(b + c) + x? 
=> (b+ с)х – (а + d)x = be - ad 
ad — bc 
(а + 4)—(Ь+с) 


_ bc — ad 
TU (bxc)-(a*d) 


(1) The number that should be added to each of 
these numbers so that the new numbers may 
be proportional is given by, 

bc — ad 


(а + d)-(b-c)' 
Explanation 


Let x be added to each of the numbers. 


The new numbers are a + x, b + x, c + x and d+x. 


atx _ eX 


Given: = ? 
b-x d+x 








=> (a+x)\(d+x)=(6+x)(c +x) 


> ad+x(at+d+x? =be+x(b+c) + х? 


=> (а + d)x - (b + с)х = be - ad. 


bc— ad 
— (a*d)-(b-c)' 





x 


Illustration 14: Find the number subtracted from each 
of the numbers 54, 71, 75 and 99 leaves the remainders 
which are proportional. 





Solution: We have, a = 54, b = 71, с = 75 and d = 99. 





ad — bc 
The required number = (a4 d)-(b4c) 


54x99 — 71x75 
= (54499)-(71475) ~ 


The incomes of two persons are in the ratio of a:b 


and their expenditures are in the ratio of c:d. If 
the saving of each person be $5, then their incomes 
are given by 


aS(d —c) bS(d —c) 


ad — bc шиг ad—be ` 





3, 





апа, their expenditures are given by 
cS(b —a) dS (b — a) 


ad-bc “ ad —bc ` 





Explanation 
Let their incomes be Jak and 204, respectively. Since 
each person saves $5, 

Expenditure of first person = (аќ — 5) 


and, expenditure of second person = 3(bk — S). 








Given: HEN sÉ 
bk-S d 
=> akd - Sd = bkc — Sc 
(d —c)S 
=> kad - bc) = (d – с) ог, К = : 
ad — bc 


Therefore, the incomes of two persons are 
a(d —c)S b(d —c)S 
ad — bc BH ad — bc 
and, their expenditures are 
ak- S and bk-S 





a(d —c)S b(d —c)S 

1.€., ad bc = 5 апа ad bc -5 
cS(b — a) d dS(b —a) 

9. айв ын аа-Ьс ` 
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Illustration 15: Annual income of A and B is in the 
ratio of 5:4 and their annual expenses bear a ratio of 
4:3. If each of them saves 7500 at the end of the year, 
then find their annual income. 


Solution: We have, a:b = 5:4, c:d = 4:3 and S = 500. 
A li Т aS(d —c) 
nnual income o = ти та 
5х500х (3—4) 
= (5x3-4x4) 
= $2500. 
: bS(d —c) 
and annual income of B = ——— 
ad — bc 
(5х3-4х4) 
= 32000. 


Illustration 16: The incomes of Mohan and Sohan are 
in the ratio 7:2 and their expenditures are in the ratio 
4:1. If each saves 81000, find their expenditures. 


Solution: We have, a:b = 7:2, c:d = 4:1 and S = 1000. 


c$(b-a) _ 4х1000х (2-7) 





Mohan’s expenditure = 





ad — be (7х1-2х4) 
= $20000 
dS(b—a) 1х1000х(2-7) 
and, Sohan’s expenditure = mcs = (7х1—2х4) 
= #5000. 


(a) If in a mixture of x litres of two liquids A and 


B, the ratio of liquids A and B is a:b, then the 
quantity of liquid B to be added in order to 
make this ratio. 








. X(ad bc) 
c:d is ET 
me А | ах 
Quantity of liquid A in the mixture = : 
a+b 
. - : . bx 
Quantity of liquid B in the mixture = : 
a+b 


Let/litres of liquid B to be added in order to make this 
ratio as c:d. 
ax | bx 


Th —: 
ыг a+b a+b 





+l=c:d 


ах _bx+I(at+b) 
а-ы a+b 





or, = с; 


ах с 
ог, Ъх+1(а+Ь) x d or, аха = bex + cl(a+b) 
x(ad — bc) 
oe - (a+b)c 
(b) In a mixture of two liquids A and B, the ratio 
of liquids A and B is a:b. If on adding x litres 


of liquid B to the mixture, the ratio of A to B 
becomes a:c, then in the beginning the quantity 


ax 
of liquid A in the mixture was —— litres and 


b 
that of liquid B was T litres. 
a= 


Explanation 
Let the quantity of mixture be M litres. 


: -— ам . 
Then, the quantity of liquid А = —— litres 
a 


+b 


. P bM | 
and the quantity of liquid B = —— litres. 
a 














+b 
If x litres of liquid B is added, then 
aM bM 
: Tx-ac 
a+b a+b 
aM bM+x(at+b) 
or, : =а:с 
a+b a+b 
aM a 
or, ВМ +х(а+Ь) c or, cM = bM + x(a + b) 
_ x(a+b) 
or, E 


| 22 ax(a+b) 
Quantity of liquid A = (c—by(a+b) 


ax 5 
= —— litres 
с 


| 2 bx(a+b) 
and, quantity ofliquid B = (с—Бу(а+Ь) 


bx. 
= —— litres. 
с 


-b 
Illustration 17: 729 ml of a mixture contains milk and 
water in the ratio 7:2. How much more water is to be 
added to get a new mixture containing milk and water 
in the ratio of 7:3. 
Here, x = 729, a:b = 7:2 and c:d = 7:3. 
The quantity of water to be added 
x(ad—be) 729х(7х3-2х7) 
=  c(a*b) 1(7 +2) 


Solution: 





= 81 ml. 


Ratio and Proportion [s] 


Illustration 18: А mixture contains alcohol and water 
in the ratio of 6:1. On adding 8 litres of water, the ratio 
of alcohol to water becomes 6:5. Find the quantity of 
water in the mixture. 


We have, a:b = 6:1, ас = 6:5 and xz 8. 
The quantity of water in the mixture 

bx _ 1x8 
c-b 5-1 


When two ingredients A and B of quantities 4) 


and q, and cost price/unit c, and с, are mixed to 
get a mixture c having cost price/unit с,,, then 


Solution: 








— 2 litres. 


b Е CX “с; х9 
( да 4 +9; 


Illustration 19: In what ratio the two kinds of tea 
must be mixed together, one at 29 per Kg and another 
at $15 per Kg, so that mixture may cost $10.2 per Kg? 


Solution: We have, c, = 9, с, = 15, с, = 10.2 


Ф C -c, 15-102 48 4 
4, c,-«q 102-9 12 1° 





Thus, the two kinds of tea are mixed in the ratio 4:1. 


Illustration 20: Іп a mixture of two types of oils О, 

and О,, the ratio O,:O, is 3:2. If the cost of oil О, is 

34 per litre and that of O, is X9 per litre, then find the 

cost per litre of the resulting mixture. 

Solution: We have, 41 = q, = 2, су = 4 and c, = 9. 
The cost of resulting mixture 


_ 4x3+9x2 30 
3+2 5 


сха+с,хф, 
q, +9 
= $6. 


(a) If a mixture contains two ingredients A and B 


in the ratio a:b, then 








percentage of A in the mixture = 
a+b 


100% and percentage of B in the mixture 





= b x 100% 
a+b 


(b) If two mixtures M, and M, contain ingredients 
A and B in the ratios a:b and c:d, respectively, 


then a third mixture М, obtained by mixing М, 
and M, in the ratio x:y will contain 


ахх сху 


a+b c+d 
x+y 








x 100% ingredient A, and 


ax cy 
+ 

a+b c+d 
x+y 








100% — 





bx ” dy 
a+b с-а 
x+y 








or, x 100% ingredient B. 


Illustration 21: Ifa mixture contains water and alcohol 
in the ratio 2:3, then what is the percentage quantity of 
water in the mixture? 
Solution: Here, a = 2, b = 3. 

percentage quantity of water in the mixture 





зад лг 21361000 
| a+b UT 243 li 


a 
2 x 100% 
5 


200 
E Or, 4096 


Illustration 22: Two alloys contain silver and copper 
in the ratio 3:1 and 5:3. In what ratio the two alloys 
should be added together to get a new alloy having 
silver and copper in the ratio of 2:1? 


Solution: We have, a:b = 3:1, c:d = 5:3 
Let the two alloys be mixed in the ratio x:y. 
Then, percentage quantity of sliver in the new alloy 
ax су 
a+b с+а 


= 17—— | х 100% 
x+y 








ша 


- |4 8] x100% 
x+y 





6x+5y 
= 8(х+ y) 


Since, the ratio of silver and copper in the new alloys 
is 2:1. 





x 100% citi) 
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percentage quantity of sliver in the new alloy 








6x+5y 2 
= = or, 18x + 15у = 16x + 16у 
: 200 8(х+у) 3 
= — x 100% = % (0) 
2+1 3 or, 2х=у or, ху- 1:2. 
From (1) and (2), we get Hence, the two alloys should be mixed in the ratio 1:2. 
ЕХЕВС!$Е-! [| 


10. 


. Find a fourth proportional to the numbers 60, 48, 30. 


(a) 36 (b) 24 
(c) 48 (d) None of these 
. Find the value of x in the following proportion: 
27:72::х:8 
(4) 5 (0) 7 
(с) 3 (4) None of these 
. Find a third proportional to the numbers 4, 42. 
(a) 441 (b) 541 
(c) 641 (d) None of these 
. If 18:x = x:8, then x is equal to: 
(a) 12 (b) 16 
(c) 18 (d) None of these 
. The third proportional to 0.8 and 0.2 is: 
(a) 0.6 (b) 0.05 
(c) 0.7 (d) None of these 
. The fourth proportional to 0.2, 0.12 and 0.3 is: 
(a) 0.24 (b) 0.16 
(c) 0.18 (d) None of these 


. Inaratio 11:14, if the antecedent is 55, the consequent 


15: 


(4) 70 (0) 90 
(с) 60 (4) None of these 

. The mean proportional between 64 and 81 is: 
(a) 48 (b) 68 
(c) 72 (d) None of these 

. The mean proportional of 0.25 and 0.04 is: 
(a) 0.01 (b) 0.1 
(c) 10 ло (а) None of these 


The ratio of two numbers is 3:4 and their sum is 
420. The greater of the two numbers is: 

(a) 360 (b) 240 

(c) 180 (d) None of these 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


The ratio of boys and girls in a school is 9:5. If the 
total number of students in the school is 1050, then 
the number of boys is: 


(a) 785 (b) 890 
(c) 675 (d) None of these 
An amount of $1200 is distributed among A, В 


and C in the ratio of 5:7:13. What is the difference 
between the shares of C and B? 


(a) 3288 (b) 2328 

(c) 3296 (d) None of these 

Amit, Sumit and Puneet share an amount of $660 in 
the ratio of 3:4:5. What is the share of Puneet? 

(a) 3375 (b) 3275 

(c) #575 (d) None of these 

Three numbers A, B and C are in the ratio of 


12:15:25. If sum of these numbers is 312, find the 
ratio between the difference of B and A and the 
difference of C and B. 


(a) 3:7 (b) 10:3 
(c) 3:10 (d) None of these 
The prices of a scooter and a television set are in 


the ratio of 3:2. If a scooter costs 4600 more than 
the television set, then the price of television set is: 


(a) 51800 (b) 31200 
(c) 32400 (d) None of these 
Two numbers are in the ratio of 4:9. If the larger 


number is 35 more than the smaller number, then 
the product of the numbers is: 


(a) 1764 (b) 1564 
(c) 1864 (d) None of these 
If the income of A, B and C is in the ratio of 2:5:11 


and the income of B is 3291 more than that of A, 
then the income of C is: 

(a) 3907 (b) “1127 

(c) 31067 (d) None of these 


Ratio and Proportion Е 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


If A:B = 7:5 апа B:C = 9:11, then A:B:C is equal to: 
(a) 55:45:63 (b) 63:45:55 
(c) 45:63:55 (d) None of these 


If A:B = 3/4, В.С = 4/5, С.Р = 5/6, then A:D will 
be: 


(a) 2:3 (b) 4:3 

(c) 1:2 (d) None of these 
If 34 = АВ = 5С, then A:B:C is: 

(a) 16:20:18 (b) 15:20:16 

(c) 20:15:12 (d) None of these 
If 34 = 5B and 2B = 3C, then A:C is: 
(a) 5:2 (b) 7:2 

(c) 3:2 (d) None of these 


Ajay, Aman, Suman and Geeta rented a house and 
agreed to share the rent as follows: 


Ajay:Aman = 8:15, Aman:Suman = 5:8 and 
Suman:Geeta and Geeta = 4:5. The part of rent paid 
by Suman will be: 


24 » 2 
(a) 77 (5) 55 

2 d)N f th 
(c) 66 (d) None of these 


The ratio of money with Anju and Sanju is 4:5 and 
that with Sanju and Manju is 5:6. If Anju has 3280, 
then the amount of money Manju has: 

(a) 3320 (b) 3420 

(с) 2640 (4) None of these 


There are three sections A, B and C in a school of 
class I. The ratio of students in sections A and B is 
3:5 and that in B and C is 4:7. If the total number 
of students in the class be 201, then the number of 
students in section A are: 

(a) 24 (b) 36 

(c) 48 (d) None of these 


The sum of three numbers is 124. If the ratio between 
the first and second be 2:3 and that between the 
second and third be 7:9, then the third number is: 
(a) 54 (b) 64 

(c) 48 (d) None of these 

A, B, C and D share a property worth $77500. If 
A:B = 3:2, B:C = 5:4 and C:D = 3:7, find the share 
of B. 


(а) 220000 
(с) 225000 


(5) “15000 
(4) None of these 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


Two numbers are in the ratio 3:5. If each number is 
increased by 10, the ratio becomes 5:7. The numbers 
are: 


(a) 15, 25 (b) 30, 45 
(c) 48, 60 (d) None of these 
The ratio between two numbers is 2:3. If each number 


is increased by 4, the ratio becomes 5:7. The numbers 
are: 


(a) 8, 16 (b) 16, 24 
(c) 24, 32 (d) None of these 
Two numbers are in the ratio of 5:6. If 5 is subtracted 


from each number, the ratio becomes 4:5. The 
numbers are: 


(a) 25, 30 (b) 30, 45 
(c) 15, 20 (d) None of these 
The ratio of present ages of Suresh and Mahesh is 


7:5. If after 6 years their ages will be in the ratio 
of 4:3, the present age of Mahesh is: 

(b) 36 years 

(d) None of these 

The ratio of present ages of Sita and Gita is 4:3. If 


4 years before, the ratio of their ages was 2:1, the 
present age of Sita is: 


(a) 32 years 
(c) 30 years 


(a) 8 years (b) 10 years 

(c) 12 years (d) None of these 

Two numbers are in the ratio of 5:8. If 12 be added 
to each, they are in the ratio of 3:4. Find the sum 
of two numbers. 


(a) 43 (b) 39 
(c) 47 (d) None of these 
Two numbers are in the ratio of 5:7. If 25 be 


subtracted from each, they are in the ratio of 35:59. 
Find the difference of the two numbers. 


(a) 48 (b) 52 
(c) 24 (d) None of these 
When x is added to each term of 7:13, the ratio 


becomes 2:3. The value of x is: 


(a) 7 (b) 11 
(c) 5 (d) None of these 
Find the number which, when subtracted from the 


terms of the ratio 12:17 makes it equal to the ratio 
2:3. 


(a) 2 (b) 6 
(c) 8 (d) None of these 
The value of k that must be added to 7, 16, 43 and 


79, so that they are in proportion is: 


E Chapter 7 


37. 


38. 


39. 


40. 


41. 


(a) 7 (b) 5 
(c) 9 (d) None of these 
What should be subtracted from 15, 28, 20 and 38, 


so that the remaining numbers may be proportional? 
(a) 2 (b) 4 

(c) 6 (d) None of these 

The number that must be added to each of the 
numbers 8, 21, 13 and 31 to make the ratio of first 
two numbers equal to the ratio of last two numbers 
18: 


(а) 5 (5) 7 
(с) 9 (4) None of these 


The incomes of A and B are in the ratio 3:2 and their 
expenditures in the ratio 5:3. If each saves $1000, 
A's income is: 

(a) 25000 (b) 56000 

(c) 28000 (d) None of these 


The annual incomes and expenditures of a man and 
his wife are in the ratios of 5:3 and 3:1, respectively. 
If they decide to save equally and find a balance of 
34000 at the end of year, their incomes were: 


(a) $5000, “3000 (b) 56000, 74000 
(c) 23000, 32000 (d) None of these 
The incomes of Gupta and Verma are in the ratio 


9:4 and their expenditures are in the ratio 7:3. If each 
saves 32000, then Gupta's expenditure is: 


42. 


43. 


44. 


45. 


46. 


In a mixture of 60 litres, the ratio of milk and water 
is 2:1. What amount of water must be added to make 
the ratio of milk and water as 1:2? 


(a) 75 litres (b) 55 litres 
(c) 60 litres (d) None of these 


A mixture contains alcohol and water in the ratio 
of 12:5. On adding 14 litres of water, the ratio of 
alcohol to water becomes 4:3. The quantity of alcohol 
in the mixture 15: 


(a) 18 litres (b) 24 litres 
(c) 26 litres (d) None of these 


If an alloy contains copper and silver in the ratio 3:7, 
then the percentage quantity of silver in the alloy is: 
(a) 9096 (b) 7096 

(c) 60% (d) None of these 

Two alloys contain zinc and copper in the ratio of 
2:1 and 4:1. In what ratio the two alloys should be 
added together to get a new alloy having zinc and 
copper in the ratio of 3:1? 

(a) 7:5 (b) 5:7 

(c) 3:5 (d) None of these 

Mixture of milk and water has been kept in two 
separate containers. Ratio of milk to water in one of 
the containers 1s 5:1 and that in the other container is 
7:2. In what ratio the mixtures of these two containers 
should be added together so that the quantity of milk 
in the new mixture may become 80%? 


(а) 56000 (b) $8000 (a) 2:3 (b) 3:2 
(c) 37000 (d) None of these (c) 4:5 (d) None of these 
EXERCISE-2 


(BASED ON MEMORY) 


. The entry ticket at a fun park was increased in the 


ratio 7 : 9, due to which footfalls fell in the ratio 
13 : 11. What is the new daily collection(in X). If 
daily collection Before the price hike was $ 2, 27, 
500? 


(a) 237500 
(c) 232500 


(b) 247500 
(d) 242500 
[SSC CGL Tier-II CBE, 2018] 


. If 50 less had applied and 25 less selected, the ratio 


of selected to unselected would have been 9 : 4. 
So how many candidates had applied if the ratio of 
selected to unselected was 2 : 1. 


(a) 125 
(c) 375 


(b) 250 
(d) 500 
[SSC CGL Tier-II CBE, 2018] 


. Before a dates the ratio of tanks to planes tin an 


army was 5 : 3. During the war 1000 tanks were 
destroyed and 800 planes were destroy. The ratio of 
tanks to planes became 2 : 1. What is the number 
of tanks after the war. 


(a) 2000 
(c) 3000 


(b) 1000 
(d) 4000 
[SSC CGL Tier-II CBE, 2018] 


Ratio and Proportion 


4. 


5. 


6. 


7. 


10. 


1. 


If 34 = 6B = 9С, What is A: B: C? 
(a)6:3:1 (b)6:3:2 
()9:3:6 (d)9:3:1 

[SSC CGL Tier-II CBE, 2018] 
If 64 = 4B = 9C; What is A: B: C? 
(4) 6:4:9 (0)9:4:6 
()4:9:6 (4)6:9:4 

[SSC CGL Тїег-П CBE, 2018] 
What is the fourth proportional to 189, 273 and 153? 
(a) 117 (b) 299 
(c) 221 (d) 187 

[SSC CGL Tier-II CBE, 2018] 


Х 11, 550 has to be divided between X, Y and Z 
2 
such that X gets - of what Y gets and Y gets - 


of what Z gets. How much more does Z get over Х 
(in ©)? 

(a) 7200 
(c) 1170 


(b) 1800 
(d) 2450 
[SSC CGL Тїег-П CBE, 2018] 


. The ratio of ages of the father and mother was 


1 : 10 when their son was born. The ratio of ages 
of the father and mother will be 19 : 18 when the 
son will be twice his present age. What is the ratio 
of present ages of father and mother? 

(a) 15 : 14 (b) 14 : 13 
(c) 16 : 15 (d) 17 : 16 
[SSC CGL Tier-II CBE, 2018] 


. S, T and U start a business and their capitals are in 


the ratio 3 : 4 : 6. At the end they received the profit 
in the ratio of 1 : 2. 3. What will be the respectively 
ratio of time period for which they contribute their 
capitals? 
(а) 3:2:2 (0)2:3:3 
()2:2:3 (44:5:3 

[SSC CHSL (10 + 2) Tier-I CBE, 2018] 
31980 is divided among A, B and С so that half of 
A's part one third of B's part and on sixth of C's 
part are equal, The B's part is 


(a) 3540 (b) “ 660 
(c) X 1.080 (d) X 360 

[SSC Matric Level MTS, 2017] 
Two numbers are in the ratio 5 : 3. If 9 be subtracted 


from each, then the new ratio is 9 : 3. What are two 
numbers? 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


(a) 50 and 30 
(c) 90 and 54 


(b) 45 and 27 
(d) 15 and 45 
[SSC Multi-Tasking Staff, 2017] 


: of A= 2 of 
2 : 
(а) 4:5: 
(c)4:6: 


8-2 of C, then A: B : C is: 


(D 6:4:5 
(d) 5:4: 6 
[SSC Matric Level MTS, 2017] 


The ratio of two numbers is 4 : 5. If both numbers 
are increased by 4, the ratio becomes 5 : 6. What 
is the sum of the two numbers? 


(a) 9 (b) 18 
(c) 27 (d) 36 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The ratio of two numbers is 3 : 5. If both numbers 
are increased by 8, the ratio becomes 13 : 18 What 
is the sum of the two numbers? 


(a) 32 (b) 48 
(c) 40 (d) 72 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
Three numbers are in the ratio 2 : 5 : 7. The sum of 


the smallest and largest numbers equal the sum of the 
second number and 16. What is the smallest number? 


(a) 8 (b) 12 
(c) 6 (d) 10 
[SSC Multi-Tasking Staff, 2017] 


The ratio of three numbers is 3 : 6 : 8. If their 
product is 9216, then what is the sum of the three 
numbers? 
(a) 96 
(c) 144 


(b) 72 
(d) 68 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


The ratio of three numbers is 2 : 3 : 5. If the sum 
of the three numbers is 275, then what is the largest 
among the three numbers? 


(a) 142 (b) 82.5 
(c) 137.5 (d) 152 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


оне ыг 
(х-2у) 
45 
(а) ry (b) 45 
-45 -4 
(c) ub (d) 45 


[SSC CGL Tier-I CBE, 2017] 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


If 64 = 118 = 7C; find A: В: C. 
(a) 66 : 42 : 77 (b) 77 : 42 : 66 
(c) 42 : 77 : 66 (d) 7: 11:6 
[SSC CGL Tier-I CBE, 2017] 
If 54 = 12B = 13C; find A : B : С. 
(a) 60 : 65 : 156 
(b) 65 : 156 : 60 
(c) 156 : 65 : 60 
(d) 13: 12:5 
[SSC CGL Tier-I CBE, 2017] 


Find two numbers such that their mean proportion 
10 and third proportion is 1024. 


(a) 4 and 32 (b) 2 and 64 


(c) 8 and 64 (d) 8 and 32 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


If 3P = 20 and 20 = ЗК, then what is P: О: R? 
(4) 6:9:1 (0)2:3:2 
()4:6:9 (4)4:6:1 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
2- =. then what is the value of ratio (C + 
AY : (А + BY : (В + CY? 
(а)9:4:25 (5)25:4:9 
(с) 64:25:49 (4) 49:25: 64 
[SSC CGL Тіег-І CBE, 2017] 
IfA:B=2:5,B:C=4:3andC:D=2:1, 
what is the value if A : C : D? 
(a)6:5:2 (b) 7 : 20 : 10 
(c) 8 : 30 : 15 (d) 16 : 30 : 15 
[SSC CGL Tier-I CBE, 2017] 
What is the fourth proportional to 24, 120 and 22? 
(a) 110 (b) 120 
(c) 100 (d) 90 
[SSC CHSL (10 + 2) Tier-I CBE, 2017] 
If B:422:3and 4: C 2 5: 7, then what is (А 
+ В): (B + CY? 
(a) 25 : 26 
(c) 25 : 31 


(b) 25 : 36 

(d) 27 : 43 
[SSC Multi-Tasking Staff, 2017] 
Marks of X and Y are in the ratio 3 : 11 respectively. 
If the marks of X is 9, then find the marks of Y. 
(a) 55 (b) 22 
(c) 33 (d) 44 
[SSC Multi-Tasking Staff, 2017] 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


IfU:V=6: Тапа Г: W= 21 : 6, then find С: 
V: W. 





(a)6:7:6 (0)5:4:3 
(c) 6:14:12 (d)6:7:2 

[SSC Multi-Tasking Staff, 2017] 
Ifa-b:b—-c:c—d-21:2:3, then what is the 
value of (a + d) : c? 
(a) 1:2 (0) 2:1 
(c) 4 : 1 (d) 3 : 1 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


The sum of the present ages of father and son is 90 
years. 10 years earlier the ratio of their ages was 5 
: 2. The present age of the father is: 
(b) 68 years 
(d) 70 years 
[SSC Matric Level MTS, 2017] 
The ratio of present ages of R and S is 11 : 17. 11 
years ago, the ratio of their ages was 11 : 20. What 
is R's present age (in year)? 
(a) 51 (b) 33 
(c) 22 (d) 40 
[SSC CGL Tier-I CBE, 2017] 

А sum of 15525 is divided among Sunil, Anil and 
Jamil such that if 22, X 35 and $ 48 be diminished 
from their shares respectively, their remaining sums 
shall be in the ratio 7 : 10 : 13. What would have 
been the ratio of their sums if € 16, € 77 and X 37 
respectively were added to their original shares? 
(a) 9 : 13 : 17 (b) 18 : 26 : 35 
(c) 36: 52 : 67 (d) None of these 

[SSC CGL Tier-II (CBE), 2017] 


Х 1980 is divided among A, B and C so that half 
of A's part, one-third of B's part and one-sixth of 
C's part are equal. Then B's part is 
(a) “ 540 (b) € 660 
(c) “ 1, 080 (d) < 360 

[SSC Multi-Tasking Staff, 2017] 
$ 600 is divided among A, В and C. $ 40 more than 


Ein of A share, 20 more than Zin of B's share < 


(a) 65 years 
(c) 60 years 


10 more than Lih of C’s share are all equal. Then 
A’s share is 
(a) < 150 
(c) < 280 


(b) € 170 
(d) € 140 
[SSC Multi-Tasking Staff, 2017] 


2 600 is divided among A, В and C. € 40 more than 
2 
Fu of A's share, € 20 more than “th of B’s share 


Ratio and Proportion E 


and X 10 more than n of C's share are all equal. 


Then 4° share is 


(a) € 150 
(c) € 280 


(b) € 170 
(d) € 140 
[SSC Matric Level MTS, 2017] 


36. А, В and C received an amount of $ 8400 and 


37. 


38. 


39. 


40. 


distributed among themselves in the ratio of 6 : 8 
: 7 respectively. If they save in the ratio of 3 : 2 : 
4 respectively and B saves € 400, then what is the 
ratio of the expenditures of A, B and C respectively? 
(a)6:8:7 (b)8:6:7 
(c) 9 : 14 : 10 (d) 12:7:9 

[SSC CHSL (10 + 2) Tier-I CBE, 2017] 


A, B and C invest to start a restaurant. The total 
investment was $ 3 lakhs. B invested € 50, 000 more 
than А and C invested $ 25,000 less than B. If the 
profit at the end of the year was X 14,400 then what 
is C's share of the profit (in $)? 
(a) 3600 (b) 4800 
(c) 6000 (d) 7200 

[SSC CGL Tier-II CBE, 2017] 


Two businessmen A and B invest in a business in 
the ratio 5 : 8. They decided to reinvest 3096 of 
the profit they earned back into the business. The 
remaining profit they disturbed amongst themselve. 
If A's share of the profit was $ 87,500 then how 
much profit (in S) did the business make? 


(a) 227000 (b) 250000 
(c) 375000 (d) 325000 
[SSC CGL Tier-II CBE, 2017] 


A and B started a partnership business investing in 
the ratio of 3 : 8 : C joined them after 4 months 


with an amount equal to 2 th of B. What was their 


profit (in ©) at the end of the year if C got X 24, 
000 as his share? 
(a) 120000 

(c) 90000 


(b) 150000 
(d) 180000 
[SSC CGL Tier-II CBE, 2017] 


A and B invest in a business the ratio 4 : 5. After 
10 more B leaves the business after we drawing his 
investment. In first year the business made profit of 
€ 49,000. What is share (in X) of this profit? 


(a) 25000 (b) 20000 


(c) 18000 (d) 22000 
[SSC CGL Tier-II CBE, 2017] 


41. 


42. 


43. 


44, 


45. 


46. 


Rohit started a business with 75000 and after some 
month Simran joined him with 60000. If the profit 
at the end the year is divided in the ratio 3 : 1, then 
after how many months did simran join Rohit 


(a) 7 (b) 6 
(c) 8 (d) 4 

[SSC CHSL (10 + 2) Tier-I CBE, 2017] 
A's income is € 140 more than B’s income and C's 


incomes € 60 more than D's. If the ratio of A's and 
C's incomes is 2 : 3 and the ratio of B’s and D's 
incomes is 1: 2, then the incomes of А, В, C and 
D are respectively. 


(a) < 260, < 120, $ 320and $ 240 
(b) < 300, < 160, € 600 and $ 520 
(с) < 400, < 260, X 600 and $ 520 
(d) < 320, < 180, € 480 and $ 360 

[SSC CGL Tier-II (СВЕ), 2017] 
The flight fare between two cities is increased in the 
ratio 9 : 11. What is the increase (in ©)їп the fare, 
if the original fare was € 18,000? 


(a) 22000 (b) 3600 
(c) 4000 (d) 20000 

[SSC CGL Tier-I CBE, 2017] 
The price of a diamond is directly proportional to 


square of its weight. A man broke the diamond 
accidently in three pieces in the ratio of 3: 5 ; 7 
and thus lost X 42600. What was the original price 
(in ©) of the diamond? 


(a) 11786 
(c) 67500 


(b) 60000 
(d) 75000 
[SSC CGL Tier-I CBE, 2017] 


In an army selection process, the ratio of selected to 
unselected candidates was 4 : 1. If 90 less had applied 
and 20 less were selected, the ratio of selected to 
unselected candidates would have been 5 : 1. How 
many candidates had applied for the process? 


(a) 1650 (b) 3300 
(c) 825 (d) 4950 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


In an army selection process, the ratio of selected 
to unselected was 5 : 1. If 100 less had applied and 
20 less selected, the ratio of selected to unselected 
would have been 6 : 1 How many candidates had 
applied for the process? 


(a) 5520 (b) 2760 
(c) 1380 (d) 8280 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 
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47. 


48. 


49. 


50. 


51. 


52. 


53. 


The speeds of three cars are in the ratio of 1 : 3: 
5. The ratio among the time taken by these cars to 
travel the same distance is 
(а) 3:5: 15 (0) 15:3: 5 
(c) 15 5:3 (d) 5:3: 
[SSC Matric Level MTS, 2017] 

The ratio of the speeds of Aman, Kamal and Manan 
is 4 : 5 : 6 respectively. What is the ratio of time 
taken by Aman, Kamal and Manan respectively to 
cover the same distance? 
(а) 10 : 12 : 15 (b)6:5:4 
()4:5:6 (4) 15:12:10 

[SSC CAPFs ASI & Delhi Police SI, 2017| 
The reciprocals of the square of the numbers 


11 апа is are in the ratio 
2 3 


(a) 64 : 81 
(c) 81 : 64 


(b) 8:9 
(d) 9 : 85 
[SSC CGL Tier-I (CBE), 2016] 


A and B together have $ 6300. If 2 of A’s amount 


is equal to 5 th of B’s amount. the amount of ‘B’ 
is 5 
(a) X 2500 
(c) $ 2300 


(b) € 3800 
(d) € 4000 
[SSC CGL Tier-I (CBE), 2016] 


Find the fraction which bears the same ratio to s 


that 2 does to 23 
7 9 


2 1 
(а) 9 (5) 35 

45 7 
ай 5 


[SSC CGL Тїег-П (CBE), 2016] 


Among 132 examinees of a certain school, the ratio 
of successful to unsuccessful students is 9 : 2. Had 
4 more students passed, then the ratio of successful 
to unsuccessful students would have been 
(a) 14 : 3 (b) 14 : 5 
(c) 28 : 3 (d) 28 : 5 

[SSC CGL Тіег-П, 2016] 
The ratio of numbers of boys and girls in a school of 
720 students is 7 : 5. How many more girls should 
be admitted to make the ratio 1 : 1? 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


(a) 90 
(c) 220 


(b) 120 

(d) 240 
[SSC CHSL (10 + 2) Tier-I (CBE), 2016] 
Sum of two numbers is third their difference. Their 
ratio is 
(a) 1:2 
(c) 3:1 


(b) 2:1 
(d) 1:3 
[SSC CGL Tier-I (CBE), 2016] 


If (1) lJess then the value(s) of x 
X 


x 
is/are 
(a) +1 (b) +2 
(c) +3 (d) 0 
[SSC CGL Tier-I (CBE), 2016] 
A Box of sweets was distributed between A and B 


in the ratio 3 : 4. If A got 36 sweets, what was the 
total number of sweets? 


(a) 12 (b) 84 
(c) 144 (d) 27 

[SSC CGL Tier-I (CBE), 2016] 
If 4 years ago the ratio between the ages of P and 


Q was 5 : 6 and the sum of their ages at present is 
52 years, what is the ratio of their presents ages? 


(a) 5:6 (6) 6:7 
(с) 7:8 (d)4:5 

[SSC CPO, 2016] 
The present ages of A and В are in the ratio 5 : 6 


respectively After seven years this ratio becomes 6 
: 7. Then the present age of A in years is: 


(a) 35 years (b) 32 years 

(c) 33 years (d) 30 years 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 
2016] 


A certain sum of money was divided between А, В 
and C in the ratio 5 : 6: 9. If A received X 450, 
the sum divided was 


(a) X 2000 (b) $ 1800 
(c) $ 2250 (d) € 1000 

[SSC CGL Tier-I CBE, 2016] 
Three brothers divided $ 1620 among themselves 


in such a way that the share of second is equal to 
> of the share of other two combined. What is the 


share of the second one? 


Ratio and Proportion 


61. 


62. 


63. 


64. 


65. 


66. 


(a) 1170 
(c) € 540 


(b) € 450 
(d) € 500 
[SSC CGL Tier-I CBE, 2016] 


A, B and C together start a business. Three times the 
investment of A equals four times the investment of 
B and the capital of B is twice that of C. The ratio 
of share of each in the profit is 
(a)8:3:6 (b)3:8:6 
()3:6:8 (4)8:6:3 

[SSC CGL Тїег-П (CBE), 2016| 


The ratio of the number of boys and girls in a 
school is 8 : 12. If 50% of boys and 25% of girls 
are getting scholarships for their studies, what is the 
percentage of school students who are not getting 
any scholarships? 


(a) 65 
(c) 67 


(b) 66 
(d) 68 

[SSC CPO, 2016] 
The ratio of the radii of two cylinders is 2 ; 3, and 
the ratio of their heights 15 5 : 3. The ratio of their 
volumes will be 


(a) 9:4 (b) 20 : 27 
(c)4:9 (d) 27 : 20 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2016] 


An office opens at 10 AM and closes at 5 PM. The 
lunch interval is for 30 minutes. The ratio of lunch 
interval to the total period of office hours is 
(а) 1:7 (b) 1: 14 
(с) 7:1 (d) 14 : 1 

[SSC CGL Tier-I (CBE), 2016] 
The railway fares of air conditioned sleeper class 
are in the ratio 4 : 1. The number of passengers 
travelled by air conditioned sleeper and ordinary 
sleeper classes were in the ratio 3 : 25. If the total 
collection was € 37,000 how much did air conditioner 
sleeper passengers pay? 
(a) < 15,000 (b) < 10, 000 
(c) < 12,000 (d) “ 16,000 

[SSC CGL Tier-I (CBE), 2016] 


Out of the number of qualified candidates from State 
P in 2008, the respective ratio of male and female 
candidates is 11 : 7. If the number of female qualified 
candidates from State P in 2008 is 126, what is 
the number of appeared candidates (both male and 
female) from State P in 2008? 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


(a) 630 (b) 510 
(c) 570 (d) 690 
(e) 540 

[IBPS, 2015] 
ІҒА:В-2:3алаВ:С-3:7, һа A- B: B 
+C:C+Ais 
(a)5:8:9 (0) 4:8:9 
(с) 4: 10:9 (d) 5: 10:9 

[SSC, 2015] 
А апа В have their monthly incomes in the ratio 


8 : 5, while their monthly expenditures are in the 
ratio 5 : 3. If they have saved 712,000 and “10,000 
monthly respectively, then the difference in their 
monthly incomes is 


(a) %44,000 (b) 342,000 
(с) 346,000 (d) 352,000 

[SSC, 2015] 
In a school there were 1554 students and the ratio 


of the number of the boys and girls was 4 : 3. After 
few days, 30 girls joined the school but few boys 
left; as a result the ratio of the boys and girls became 
7 : 6. The number of boys who left the school 18 


(a) 84 (b) 74 
(c) 86 (d) 76 

[SSC, 2015] 
If two numbers are in the ratio 2:3 and the ratio 


becomes 3:4 when 8 is added to both the numbers, 
then the sum of the two numbers is:- 


(a) 80 (b) 40 
(c) 10 (d) 100 

[SSC, 2015] 
What must be added to each term of the ratio 2 : 5 
so that it may equal to 5 : 6? 
(a) 12 (b) 78 
(c) 65 (d) 13 

[SSC, 2015] 
If A and B are in the ratio 4: 5 and the difference 
of their squares is 81, what is the value of A? 
(a) 36 (b) 15 
(c) 45 (d) 12 

[SSC, 2015] 
A man divides his property so that his son's share 


to his wife's and wife's share to his daughter's are 
both in the ratio 3:1. If the daughter gets €10,000 
less than son, the value (in rupees) of the whole 
property 1s: 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 


(a) 316,250 
(c) 318,250 


(b) “16,000 
(d) 317,000 
[SSC, 2014] 

Which of the following represents a correct 
proportion? 
(а) 12:9-16:12 (b)13:11=5:4 
(с) 30:45 = 13:24 (d)3:5=2:5 

[SSC, 2014] 
The ratio of two number is 3 : 4 and their LCM is 
180. The second number is 
(a) 90 (b) 30 
(c) 60 (d) 45 

[SSC, 2014] 
In a class there are z students. Out of them x are 
boys. What part of the class is composed of girls? 


(a) Z (b) 


мІ x |N 


(с) i (d) 


[SSC, 2013] 
The third proportional of 12 and 18 is: 
(a) 3 (b) 6 
(c) 27 (d) 144 

[SSC, 2013] 


Ram got twice as many marks in English as in 
Science. His total marks in English, Science and 
Mathematics are 180. If the ratio of his marks in 
English and Mathematics is 2:3, what are his marks 
in Science? 


(a) 30 
(c) 72 


(b) 60 
(d) 90 

[SSC, 2013] 
Three numbers are in the ratio 2:3:4. If the sum of 
their squares is 1856, then the numbers are: 


(a) 8, 12 and 16 (b) 16, 24 and 32 
(c) 12, 18 and 24 (d) None of the above 
[SSC, 2013] 


If x runs are scored by A, y runs by B and z runs 
by C, then ху = у= = 3:2. If total number of runs 
scored by A, B and C is 342, the runs scored by 
each would be respectively: 


(a) 144, 96, 64 (b) 162, 108, 72 
(c) 180, 120, 80 (d) 189, 126, 84 
[SSC, 2013] 


81. 3900 is divided among A, B, C; the division is such 
that snd of A’s money = тй of B’s money = ath 


of C’s money. Find the amount received by A, B 
and C. 

(a) 300, 400, 200 
(c) 200, 300, 400 


(b) 350, 450, 100 
(d) 400, 150, 350 
[SSC, 2013] 
82. If 3126.50 is divided among A, В and C in the ratio 
of 2:5:4, the share of B exceeds that of A by: 


(а) $36.50 (b) $35.50 
(c) 334.50 (d) $33.50 
[SSC, 2013] 
83. A box contains 356 in the form of coins of one-rupee, 
50-paise and 25-paise. The number of 50-paise coins 
is double the number of 25-paise coins and four times 
the number of one-rupee coins. How many 50-paise 
coins are there in the box? 
(a) 52 (b) 64 
(c) 32 (d) 16 
[SSC Assistant Grade III, 2013] 


Directions (О. 84—89): Read the following information 
carefully to answer the following questions. 

In a college, 150 students of MBA are enrolled. The 
ratio of boys to girls is 7:8. There are three disciplines in 
the college, namely, Marketing, HR and Finance. In the 
Marketing discipline, there are 5096 girls of their total 
number and the boys are 40% of their total number. In the 
HR discipline, girls are 30% of their total number while 
boys are 30% of their total number. The Finance discipline 
has girls 20% of their total number and the boys are 30% 
of their total number. 7 boys and 9 girls are in the HR 
and Marketing both. 6 boys and 7 girls are in the HR and 
Finance both. 5 boys and 8 girls are in the Marketing and 
Finance both. 2 boys and 3 girls are enrolled in all the 
three disciplines. 


84. What percentage of students are enrolled in all three 


disciplines? 
(a) 3.3396 (b) 7.296 
(c) 8.596 (d) 9.3296 


(e) None of these 
[IBPS PO/MT, 2013] 


85. What is the ratio of boys to girls only in the Marketing 
discipline? 
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86. 


87. 


88. 


89. 


90. 


91. 


(a) 13:9 
(c) 9:11 
(e) None of these 


(b) 9:13 
(d) 11:9 


[IBPS PO/MT, 2013] 


The ratio of the number of boys in the Marketing 
and Finance disciplines both to that of girls only in 
the Finance discipline is: 
(a) 5:3 (b) 3:5 
(c) 5:4 (d) 4:7 
(e) None of these 

[IBPS PO/MT, 2013] 


By what percent is the number of boys in the 
Marketing discipline more than the number of girls 
in the HR discipline? 


1 
(a) 131% (b) 33296 
3 3 


2 
(c) 45% (d) 165% 


(е) None of these 

[IBPS PO/MT, 2013] 
The ratio of boys to girls enrolled only in the HR 
discipline 15: 
(a) 10:11 
(c) 7:5 
(е) None of these 


(b) 9:10 
(d) 5:7 


[IBPS PO/MT, 2013] 


When X is subtracted from the numbers 9, 15 and 
27, the remainders are in continued proportion. What 
is the value of X? 
(a) 8 
(c) 4 
(е) None of these 


(b) 6 
(d) 5 


[IBPS PO/MT, 2012] 


An amount of money is to be divided among P, 
Q and R in the ratio of 3:5:7, respectively. If the 
amount received by R is 34,000 more than the amount 
received by Q, what will be the total amount received 
by P and Q together? 
(а) 28,000 (b) 312,000 
(c) $16,000 (d) Cannot be determined 

[Gramin Bank U.P. (SO) Examination, 2012] 
The students in three classes are in the ratio 4:6:9. 
If 12 students are increased in each class, the ratio 
changes to 7:9:12. Then the total number of students 
in the three classes before the increase is: 
(a) 95 (b) 76 
(c) 100 (d) 114 

[SSC, 2012] 


92. There is a ratio of 5:4 between two numbers. If 40 
per cent of the first is 12, then 50% of the second 


number is: 
(a) 12 (b) 24 
(c) 18 (d) 20 


[SSC, 2012] 


93. Annual income of Amit and Veer are in the ratio 
3:2, while the ratio of their expenditures is 5:3. If 
at the end of the year each saves 21,000, the annual 
income of Amit is: 
(a) 39,000 
(с) “7,000 


(b) 28,000 
(d) 26,000 
[SSC, 2012] 


94. P varies inversely with the product of О and R. 
When О = 6 and R = 12, = 75. Меп О = 5, R 


= 10, then P is: 
(a) 75 (b) 6 
(c) 108 (d) 12 


[SSC, 2012] 


95. %864 is divided among A, B and C such that 8 times 
A’s share is equal to 12 times B’s share and also 
equal to 6 times C’s share. How much did B get? 
(a) 3399 (b) 5192 
(c) 3288 (d) $72 

[SSC, 2012] 


96. The population of town is 3,11,250. The ratio between 
women and men is 43:40. If there are 24% literate 
among men and 8% literate among women, the total 
number of literate persons in the town is: 

(a) 41,800 (b) 48,900 
(c) 56,800 (d) 99,600 
[SSC, 2012] 

Directions (О. 97-98): Read the following information 

carefully to answer the following questions. 

In a college, 150 students of MBA are enrolled. The 
ratio of boys to girls is 7:8. There are three disciplines in 
the college, namely, Marketing, HR and Finance. In the 
Marketing discipline, there are 5096 girls of their total 
number and the boys are 40% of their total number. In the 
HR discipline, girls are 30% of their total number while 
boys are 30% of their total number. The Finance discipline 
has girls 20% of their total number and the boys are 30% 
of their total number. 7 boys and 9 girls are in the HR 
and Marketing both. 6 boys and 7 girls are in the HR and 
Finance both. 5 boys and 8 girls are in the Marketing and 
Finance both. 2 boys and 3 girls are enrolled in all the 
three disciplines. 


97. A certain amount was to be distributed among A, 
B and C in the ratio 2:3:4, but was erroneously 
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distributed in the ratio 7:2:5. As a result of this, B 
received $40 less. What is the actual amount? 
(a) 3210 (b) 3270 
(c) 3230 (4) $280 
(е) None of these 
[IBPS PO/MT, 2012] 


98. 373,689 are divided between A and B in the ratio 
4:7. What is the difference between thrice the share 
of A and twice the share of B? 


(а) 236,699 (b) 246,893 
(с) 220,097 (d) 226,796 
(е) 213,398 


[IBPS РО/МТ, 2012] 


99. The incomes of A, B and C are in the ratio 7:9:12 
and their spending are in the ratio 8:9:15. If A saves 
one-fourth of his income, then the savings of A, B 
and C are in the ratio of: 

(a) 69:56:48 (b) 47:74:99 
(c) 37:72:49 (d) 56:99:69 
[SSC (GL), 2011] 


100. A and B earn in the ratio 2:1. They spend in the ratio 
5:3 and save in the ratio 4:1. If the total monthly 
savings of both A and B are 35,000, the monthly 
income of B is: 
(a) 27,000 
(c) 55,000 


(b) 214,000 
(d) 210,000 
[SSC, 2011] 


101. The ratio of the sum of two numbers and their 
difference is 5:1. The ratio of the greater number 
to the smaller number is: 

(a) 2:3 (b) 3:2 
(c) 5:1 (d) 1:5 
[SSC, 2011] 


102. An employer reduces the number of his employees 
in the ratio 9:8 and increases their wages in the ratio 
14:15. If the original wage bill was 218,900, find the 
ratio in which the wage bill is decreased. 

(a) 20:21 (b) 21:20 
(c) 20:19 (d) 19:21 
[SSC, 2011] 

Directions (Q. 103—104): Read the following information 

carefully to answer the following questions. 

In a college, 150 students of MBA are enrolled. The 
ratio of boys to girls is 7:8. There are three disciplines in 
the college, namely, Marketing, HR and Finance. In the 
Marketing discipline, there are 5096 girls of their total 
number and the boys are 40% of their total number. In the 
HR discipline, girls are 30% of their total number while 
boys are 30% of their total number. The Finance discipline 


has girls 20% of their total number and the boys are 30% 
of their total number. 7 boys and 9 girls are in the HR 
and Marketing both. 6 boys and 7 girls are in the HR and 
Finance both. 5 boys and 8 girls are in the Marketing and 
Finance both. 2 boys and 3 girls are enrolled in all the 
three disciplines. 
103. What is the amount invested in Scheme ‘B’? 
Statements: 
I. The amounts invested in Schemes “А” and “В” are 
in the ratio of 2:3. 
П. The amount invested in Scheme ‘A’ 18 40% of the 
total amount invested. 
III. The amount invested in Scheme “А” is 245,000. 
(a) Only I and II (b) Only I and III 
(c) Only II and III (d) All I, II and III 
(e) Only III and either I or II. 
[SBI Associates Banks PO, 2011] 


104. 53% of a number is 358 less than the square of 26. 
What is the value of 3/4 of 23% of that number? 


(a) 101 (b) 109.5 
(c) 113 (d) 103.5 
(e) None of these 
[Corporation Bank PO, 2011] 


105. The ratio of students in school A, B and C is 5:4:7 
respectively. If number of students in schools are 
increased by 20 per cent, 25 per cent and 20 per cent 
respectively then what will be the ratio of students 
in school A, B and C, respectively? 


(a) 5:5:7 (b) 30:25:42 
(c) 30:20:49 (d) Cannot be determined 
[Syndicate Bank PO, 2010] 


106. On Republic Day, sweets were to be equally distributed 
among 450 children. But on that particular day, 150 
children remained absent. Thus, each child got 3 
sweets extra. How many sweets did each child get? 
(a) 6 (b) 12 
(c) 9 (d) Cannot be determined 

[Bank of India PO, 2010] 


107. The respective ratio between the speeds of a car, a 
jeep and a tractor is 3:5:2. The speed of the jeep is 
250 per cent the speed of the tractor which covers 
360 Km in 12 hours. What is the average speed of 
car and jeep together? 
(a) 60 Km/h 
(c) 40 Km/h 


(b) 75 Km/h 
(d) Cannot be determined 
[CBI (PO), 2010] 


108. Mr. Pandit owned 950 gold coins all of which 
he distributed amongst his three daughters Lalita, 
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Amita and Neela. Lalita gave 25 gold coins to her 
husband, Amita donated 15 gold coins and Neeta 
made jewellery out of 30 gold coins. The new 
respective ratio of the coins left with them was 
20:73:83. How many gold coins did Amita receive 
from Mr. Pandit? 


(a) 380 
(c) 400 


(b) 415 
(d) 350 
[Punjab National Bank PO, 2010] 
109. When 30 per cent of one number is subtracted from 
another number, the second number reduces to its 
four-fifth. What is the ratio between the first and the 
second number respectively? 
(a) 4:7 (b) 3:2 
(c) 2:5 (d) Cannot be determined 
[Allahabad Bank PO, 2010] 


110. $1050 are divided among A, B and C in such а way 
that the share of A is = of the combinedshare of В 


and C. A will get: 
(a) #200 
(c) 3320 


(b) #300 
(4) $420 

[SSC, 2010] 
111. If A:B = 233, B:C = 4:5 and C:D = 5:9, then A:D 


is equal to: 
(a) 11:17 (b) 8:27 
(c) 5:9 (d) 2:9 


[SSC, 2010] 


Directions (О. 112-113): Read the following information 
carefully to answer the following questions. 

In a college, 150 students of MBA are enrolled. The 
ratio of boys to girls is 7:8. There are three disciplines in 
the college, namely, Marketing, HR and Finance. In the 
Marketing discipline, there are 5096 girls of their total 
number and the boys are 40% of their total number. In the 
HR discipline, girls are 30% of their total number while 
boys are 30% of their total number. The Finance discipline 
has girls 20% of their total number and the boys are 30% 
of their total number. 7 boys and 9 girls are in the HR 
and Marketing both. 6 boys and 7 girls are in the HR and 
Finance both. 5 boys and 8 girls are in the Marketing and 
Finance both. 2 boys and 3 girls are enrolled in all the 
three disciplines. 


112. The ratio of the present ages of Anju and Sandhya 
is 13:17. Four years ago the ratio of their ages was 
11:15. What will be the ratio of their ages six years 
later? 


(a) 3:4 
(c) 5:4 
(e) None of these 


(b) 7:8 
(d) 6:5 


[Corporation Bank PO, 2010] 


113. When 30% of one number is subtracted from another 
number, the second number reduces to its 4/5. What 
is the ratio of the first to the second number? 

(a) 4:7 (b) 3:2 
(c) 2:5 (d) Cannot be determined 
(e) None of these 

[Allahabad Bank PO, 2010] 


Directions (Q. 114—118): Study the information carefully 
to answer the following questions. 


On the occasion of an opening ceremony of a sports event, 
in a stadium, there are 600 players who are participating 
in four different events, that is, Athletics, Table Tennis, 
Kho-Kho and Lawn Tennis. The ratio of male to female 
players is 11:4. 30% of the female players are participating 
in Athletics. 10% of the female players are participating 
in Table Tennis. The remaining female players are 
participating in Kho-Kho and Lawn Tennis in the ratio 
of 1:3. The ratio of male players who are participating 
in Athletics and other events together is 3:5. 496 of those 
male players who are not participating in Athletics are 
participating in Lawn Tennis. Remaining male players are 
participating in Table Tennis and Kho-Kho in the ratio 
5:3. 


114. What is the ratio of the male players participating 
in Lawn Tennis to the female players participating 
in Table Tennis? 
(a) 11:72 
(c) 11:16 
(e) None of these 


(b) 11:38 
(d) 16:13 


[Indian Bank PO, 2010] 
115. What is the total number of players (both males and 
females together) participating in Table Tennis and 
Athletics together? 

(a) 360 

(c) 374 
(e) None of these 


(b) 358 
(d) 396 


[Indian Bank PO, 2010] 


116. What is the ratio of the female players participating in 
Lawn Tennis to those participating in Table Tennis? 
(a) 9:5 (b) 4:7 
(c) 7:4 (d) 9:2 
(e) None of these 
[Indian Bank PO, 2010] 
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117. What is the difference between the male players 118. What is the total number of female players who are 


participating in Kho-Kho and the female players participating in Athletics and Kho-Kho together? 
participating in Lawn Tennis? (a) 68 (b) 72 

(a) 27 (b) 31 (с) 58 (е) 67 

(с) 83 (d) 76 (е) None of these 

(е) None of these [Indian Bank PO, 2010] 


[Indian Bank PO, 2010] 
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| | EXPLANATORY ANSWERS Е 
EXERCISE-I 
1. (b) Let x be the fourth proportional, then 3. (a) Let x be the third proportional, then 
4 4 
60:48:30:x or, ao 4:42::42:x or, —=—. 
48 x 42 x 
=. bee aa 
60 4 
2]. x 
2. (с) We have, 27:72::x:8 ог, 7 8 4. (a) We have, ш.а о, x? = 18 X 8 
X 
"MEL эз. or x = J144 = 12. 


72 
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5. (b) Let x be the third proportional. Then, 





























“с сх 25х312 150 
апа, С- - = ; 
0.8:0.2::0.2:x or, 08_02 a+b+c 12415425 
02 x 2 В-А= 18 and C - B= 60 
0.2x0.2 Thus, their ratio — 18:60 or, 3:10. 
X= Е = 0.05. 
! 15. (b) Here, a = 3, b = 2 and x = 600. 
6. (c) Let x be the fourth proportional. Then, | к bx 2x600 
03 3 -. The price of a television set — 5 - 3-3 
0.2:0.2::0.2 x or, ------. ын т 
012 x = $1200. 
„= 53*012 _ (ууз 16. (a) Here, а = 4, b = 9 and x = 35. 
02 ах 4х35 
The first number = = = 28 
0) 1l 1х5 55 b-a 9-4 
14 14х5 70 and, the second number = Bs ES 242 = 63. 


b-a 9-4 
Thus, the product of the numbers = 28 X 63 = 1764. 


Consequent = 70. 


8. (с) Let x be the mean proportional. Then, 


17. Ratio of the 1 ГА, В = 2:5:11. 
64:х:: x:81 or, шын | ог, x? = 5184 or, x = 72. Te AS) Жапо of the: income of A, Band C 








x 81 г. Ratio of the income of A and В = 2:5. 
9. (b) Let x be the mean proportional. Then, Difference between income D A B = 7291. 
cx x 
0.25:x:x:0.04 or, ЗЭ, 7 Income of C ba 5—2 31067. 


x 0.04 


or, х2 = 0.01 or, x = 0.1 (Here, a = 2, b = 5, c = 11 and x = 291] 


10. (b) Here, a = 3, b = 4 and x = 420. цай анин em c mud а 


























г. АВС = (n, X п.) (4 X nj)(d, X а.) 
ах 3x420 1 27541 DENT 2 
The first number = = = 180. 
a+b 3-4 = (7 X 9):(5 X 9):(5 X 11) 
= 63:45:55. 
and, the second number = — = z E = 240. 
Mu 19. (c) We have, n, = 3, m = 4, n, = 5, 
11. (c) Here, а = 9, b = 5 and x = 1050. d, = 4, d, = 5 and d, = 6. 
Number of bays = ax  9х1050 _ 675. A:B:C:D = (n, X ny X ny(d, хп, X n4) 
a+b 9+5 (d, X d, X n3)(d, ха, X dj) 
12. (a) We have, а = 5, b = 7, с = 13 and х = 1200. =(3 xX 4x 5):(4 X 4 X 5):(4 X 5 5):(4 X 5 X 6) 
Share of B = bx _ 7х1200 | 336 = 60:80:100:120 or, 3:4:5:6. 
a+b+c 5+7+13 Thus, 4:D = 3:6 or, 1:2. 
cx 13x 1200 
and, share of C = = = 624. р д. Was. 
athe 547413 20. (c) We have, 4:B = 4:3 and B:C = 5:4. 
The difference between the shares of C and В = 624 — Here, п, = 4, п, = 5, d, = 3 and d, = 4. 
336 = 288 . А:В:С = (n, X п) (а, X nj)(d, X dy) 
13. (b) Here, a = 3, b = 4, c = 5 and x = 660. = (4 X 5):(3 х 5):(3 x 4) 
= 20:15:12. 
-. Share of Puneet — - = 2 Зэ = 3275. 
цац ална 21. (a) We have, А:В = 5:3 and B:C = 3:2. 
14. (c) We have, a = 12, b = 15, c = 25 and x = 312. Here, лу = 5, п, = 3, d, = 3 and d, = 2. 
Жы ах  12х312 212 г. АВС = (n, х п,): (4, X nj)(d, X а,) 
a+b+c 12-15-25 = (5 х 3):(3 х 3):3 x 2) 
БЕ Es шар = 15:9:6 or 5:3:2. 


Бас 1241542 
a+b+c +15 + 25 Thus, 4:C = 5:2. 
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22. 


23. 


24. 


25. 


26. 


(a) We have, 4:B = 8:15, B:C = 5:8 апа С.Р = 4:5. 

Here, л, 4, dj = 15, d, = 8 and d, = 5. 
A:B:C:D = (пу X ny X nyy(dy X Ny X n3) (d, X d, X ny) 

(dj ха, X а.) 

(8 X 5 4):(15 X 5 4):(15 х 8 x 4) 

(15 X 8 x 5) 


160:300:480:600 or, 8:15:24:30. 
ша 
8+15+24+30 








8, ny = 5, пу 


Thus, Suman pays = of the rent 


= 77 of the rent. 


(b) We have, А:В = 4:5 and B:C = 5:6. 
Here, лу = 4, п, = 5, d, = 5 and d, = 6. 
A:B:C = (n, X nj(d, Хи,) 4, ха,) 
= (4 X 5):(5 x 5)(5 x 6) 
— 20:25:30 or, 4:5:6. 


Thus, ratio of money with Anju, Sanju and Manju is 4:5:6. 
Since, Anju has 3280, the amount of money Manju has 
280 


а x 6 = 3420. 
(b) We have, А:В = 3:5 апа B:C = 4:7. 
Here, n, = 3, п, = 4, а, = 5 and 4, = 7. 
A:B:C = (n, X n5)(d, X n5)(d, X 4.) 
(3 х 4):(5 х 4):(5 х 7) 
= 12:20:35. 
The total number of students = 201. 


The number of students in section А 


= I x 201 = 36. 
12 20 4 35 





(a) We have, 4:В = 2:3 and B:C = 7:9. 
Неге, n = 2, п, = 7, а, = 3 and d, = 9. 
A:B:C = (n, Хир) (4, X nj)(d, X dy) 
= (2 X 7):(3 x 7):(3 x 9) 





= 14:21:27. 
Since, the sum of the numbers is 124, the third number 
. 27 
is 14421427 X 124 = 54. 


(b) We have, A:B = 3:2, B:C = 5:4 and C:D = 3:7. 
3, Ny 3,4; = 2, d, = 4 and d, = 7. 
A:B:C:D = (n, X n, Хи) (4, X n, X n) (4, ха, 
X n3(d, X d, X ау 
= (3 X 5 х 3):(2 X 5 х 3):(2 X 4 X 3):(2 X 4 X 7) 
= 45:30:24:56 








Here, n, 5, пу 


27. 


28. 


29. 


30. 


31. 


32. 


B's share of property worth 277500 is 





30 
= x = : 
Eno] ЕН 


(a) We have, a:b = 3:5, c:d = 5:7 and x = 10. 


The first number = dbe (3х7—5х5) 








and, the second number = bend) 
ad — bc 
5x10x(5- 7) 
25. 
(3x 7—5x5) 
(b) We have, a:b = 2:3, c:d = 5:7 and x = 4. 
The first number — 46220) 
ad — bc 
2х4х(5-7) 
© (2x7-3x5) | 18; 
апа, the second number = аса 
ad — bc 
3х4х(5-7) 
е а-а а t 
(2х7-3х5) 
(а) We һауе, a:b = 5:6, с:4 = 4:5 and, x = 5. 
The first number = ах(4-с) 
ad — bc 
5х5х(5-4) 
= 720.2 ‚у = 25 
(5х5-6х4) 
апа, the second number = Сас 
ad — bc 
6х5х(5-4) 
= 5 ог 30; 
(5х5-6х4) 
(с) We һауе, a:b = 7:5, c:d = 4:3 and x = 6. 
The present age of Mahesh = Boca 
ad — bc 
5х6х(4-3) 
7 (7x3-5x4) 
= 30 years. 
(a) We have, a:b = 4:3, c:d = 2:1 and x = 4. 
The present age of Sita = шин 
ad — bc 
4х4х(1-2) 
^ (4х1-3х2) 
= 8 years. 
(b) We have, a:b = 5:8, c:d = 3:4 and x = 12. 
The first number = SEG 
ad — bc 
5х12х(3-4) 
(5х4-8х3) i 


ax(c—-d) _ 3х10х(5-7) Е 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


bx(c — d) 
ad — bc 
8х12х(3-4) 
(5х4-8х3) 


апа, the second number = 





= 24. 


The sum of two numbers = 24 + 15 = 39 

(c) We have, a:b = 5:7, c:d = 35:59 and x = 25. 
ax(d —c) 

ad — bc 
5х25х(59-35) 
(5x59—7x35) 


and, the second number — Бао) 
ad — bc 
7х25х(59-35) 


(5х59-7х35) 


The first number = 








Тһе difference of two numbers = 84 — 60 = 24. 


(c) We have, a:b = 7:13 and c:d = 2:3. 

ad—be 7х3-13х2 

c-d 2-3 0 

(a) We have, a:b = 12:17 and c:d = 2:3. 

bc — ad 

c-d 

17x2-12x3 

et 0 

(b) Here, a = 7, b = 16, c = 43 and d = 79. 
bc — ad _ 16х43-7х79 

ин (а-4)-(5--с) (7479)—(16- 43) ай 





y= 





The required number = 





(a) Here, a = 15, b = 28, c = 20 and d = 38. 
ad — bc 


The required number — (a d)- (b«c) 


15х38-28х20 
= 415-38)-(28-20) 








= 2. 
(a) Here, а = 8, b = 21, с = 13 and d = 31. 
. bc — ad 
The required number — (a4 d)- (b«c) 
21x13-8x31 
© (8-31)-(21-13) 
=5. 
(b) We have, a:b = 3:2, c:d = 5:3 and S = 1000. 
A’s income = ase) 
ad — bc 
3x1000 x (3 — 5) 
(3х3-2х5) 
- 86000. 


40. (a) We have, a:b = 5:3, са = 3:1 and 5 = 2000. 
aS(d —c) 
ad — bc 
5x 2000х (1-3) 
(5х1-3х3) 
= $5000 
and, the income of his wife 


_ bS(d-c) _ 3x 2000 x (1—3) 


Income of man 





ad — bc (5x1-3x3) 
= $3000. 
41. (d) We have, a:b = 9:4, c:d = 7:3 and S = 2000. 
Gupta's expenditure — в 
ad — bc 
7x2000 x (4-9) 
(9х3—4х7)у 7 270000. 


42. (с) Here, x = 60, a:b = 2:1 апа c:d = 1:2. 
Required amount of water to be added 
x(ad — bc) 

с(а+ b) 


60x (2x2 -1x1) 
(2-1) 








= 60 litres. 


Alternative Solution 
Milk : water 
2:1 


Milk = 5х 60-40 Шег 


water = 20 litre 

То make it M : W = 1: 2 ratio, 

1р = 40 litre 

2p = 80 litre 

-. Amount of water = 80 — 20 = 60 litre 


43. (b) The two given ratios are 12:5 and 4:3. 


In order to equate the antecedents of the two ratios, we 
write the second ratio as 12:9. 


Now, we have, a:b = 12:5, c:d = 12:9 and x = 14 
The quantity of alcohol in the mixture 

ах _ 12x14 

© c-b 12-5 








= 24 litres. 


44. (b) Here, a = 3 and b = 7. 
percentage quantity of silver in the alloy 





b 7 
= x 100% = (5) x 100% = 70% 
a+b 3+7 
45. (c) We have, a:b = 2:1, c:d = 4:1. 
Let the two alloys be mixed in the ratio x:y. 
Then, percentage quantity of zinc in the new alloy 
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Г ах NE 

_ |a+b с-а x 100% 
x+ 

| 2x | 4y 
= 3 5 0, 
= x+y х 100% 

10x+12y қ 
= 15(х + у). х 100% (1) 


Since, the ratio of zinc and copper in the new alloy is 3:1 
percentage quantity of zinc in the new alloy 





= 2 хи 27060758, о) 
341 4 


From (1) and (2), we get 


10х+12у 3 
= = oe 


40x + 48у = 45 (x + 
15(х+у) 4 dis к +») 


or, 5х=3Зу or, xy = 3:5. 
Hence, the alloys should be mixed in the ratio 3:5. 


Alternative Solution 


(c) Zinc allegation 
2 2 





TN a 
СУ 


46. 


15-16 8-9 
20 12 





1.1 
20 12 
6: 10 


(a) Here, a:b = 5:1, c:d = 7:2. 
Let the mixtures of the two containers be added together 
in the ratio of х;у. 

percentage quantity of milk in the new mixture 








ax |су 
= a+b с+а x 100% 
x+y 
5x 7y 
p 45x + 42 
= |69 | упор = Z x 100% 
x+y (x+y) 








Since the percentage quantity of milk in the new mixture 

is 80% 
45x+42y 
54(х + у) 

=> (45x + 42у) х5 = 4 X 54(x + y) 


=> 225x + 210y = 216x + 216y 


х 100% = 8096 


=> 9x = бу or, xy = 2:3. 


3 3 
4 4 
EXERCISE-2 
(BASED ON MEMORY) 
1. (b) Daily collection = (Price of one ticket X Football per B= x 
day) 6 
Ration of daily collection before and after change = ” 
(7 x 13) : (9 X 11) = 91 : 99 иж 
Daily Collection before the price hike was 3227500 
А:В:С= 22.2 
: : 99 а МН ыг 
New daily collection = 227500 х (2) = {247500 369 
-1000 2 
D 3:69 
5х — 1000 = 6x - 1600 6:3:2 
ХЕ 5. (d) 64 = 4B = 9C 
No. of tanks after war = 600 x 5 — 1000 = 2000 x 
A= 
4. (b) Let ЗА = 68 = 9C = x $ 
x 
В-- 
дэ? 4 


3 
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c=% 
9 


1 
A:B:C> =: 
6 


ARI 
ole 


A:B:C>6:9:4 
. (c) Let the 4" proportion be d 
189 153 
273 d 
153x273 
777189 
а- 221 
. (4) Amount 2 get be 2 


а 


2 
Amount y gets be Ты 

4 2 
Amount x gets be E x а Xz 


БИЛЕТТІ 


шананы 5) > 332 = 173250 
z = 5250 


8 
Amount z get over х=:-г =» ee 


= 5250 — 2800 
= 2450 


Е 11 
. (a) —=— (when Son was born 
(a) M10 ( ) 


Let present age of son be s 
11428 19 

10-28 18 

18(11 + 2x) = 19(10 + 2x) 
198 + 36x = 190 + 38x 





8 = 2x 

=4 
M 15 
Ratio of present ages — 14 


. (b) Let the time period for S, T, U contributed > x : 


y:z 
Ratio of Capital23:4:6 
Ratio of profit = 3x : 4y : 62=1:2:3 


4 2 
Similarly, ЕЕ. 

6z 3 
y-z 


La sque: НЗ 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


(b) Valais 
2 3 6 
34 :2B : 1C 
A:B:C 
32251 
1. бх = 1980 
x = 330 
2. B's part = 330 x 2 = $660 
(c) Let the number be 5x, 3x 
5х-9 9 
3x-9 5 
25x — 45 = 27x – 81 
2x = 36 
x=18 
The 2 Numbers аге 18 х 5, 3 х 18 
90, 54 





i ee 
2-3 3 


4.28 C 
2 5 3 
А = 2k 

5k 
B= — 

2 
C = 3k 

5k 


A:B:C = 2k: {ЗК = 4:5:6 


(d) Let the Numbers be 4x, 5x 
4х+4 5 

5х+4 6 

24x + 24 = 25x + 20 

x=4 

-. The 2 Numbers are 16, 20 
Sum = 36 

(b) Let the Numbers be 3x, 5x 
3x+8 13 

5x48 19 

57x + 152 = 65x + 104 

8x = 48 

x=6 

The Number are 18, 30 

Sum = 48 

(a) Three Numbers are 2x, 5x, 7x 
2х + 7х = 5х + 16 

4х = 16 

х=4 

Smallest Number 2(4) = 8 

(d) Let the 3 No. be 3x, 6x, 8x 
144x? = 9216 

xX = 64 
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17. 


19. 


22. 


24. 


25. 


26. 


27. 


28. 


30. 


x=4 

Three Numbers are 12, 24, 32 
Sum = 68 

(c) Let the 3 Number be 2x, 3x, 5x 
2x + 3x + 5x = 275 

10x = 275 

x= 275 

Largest Number = 5 x 27.5 = 137.5 
(b) 64 = 118 = 7С 
-4:8:С- 77:42:66 

(b) ЗР = 20 

Р: О-»ь2:3 

20 = 3R 

ORES 342 
РО: RS 27332 

(4) 4:8-2:5 B:C=4:3 
A:B:C 

: 20 ; 15 

:D 

td 

ВСР 

16:40:30: 15 
Ре l6 30:15 

(a) Fourth proportion be d 

. 24: 120: 22: d 


m N с о 





24 22 

120 d 

310922. үд 
24 


(с) В: A22:3and A: С= 5:7 
B:A:C 

10: 15:21 

(А + В): (B + CO) > 25:31 

(c) X: Y2 3:11 

3x 29 

х= 3 

. Их = 33 

y = 33 

(d /:/-6:7 V:W=31;6 
U:V:W 

18:21:6 

6:7:2 

(с) F + S= 90 

Ғ-10 5 


S-10 2 
2F — 20 = 58 — 50 


D 525 


(1) 


31. 


33. 


34. 


2F — 58 = -30 (2) 
1x22 2f 325-180 
22 2F -28--30 
OH Œ 
7S=210 





S = 30 

M Е = 90 – 30 = 60 
R | 

ат 

К-П d 

521770 

20R — 220 = 115 - 121 

20R — 115 = 99 


Sub > Reis 
17 
20х115-115= 99 
17 


220 S — 187 5 = 1683 
33 5 = 1683 

5 = 1683 

$ = 51 


: 11 
R’s present age is mU 


R = 33 


B’s part = = x1980 


=3 x 180 
= $540 








(а) Ž4+40=2B+20=2C+10=x 
5 7 17 
5 
А= 2(х-40 
2 ) 
7 
В--(х-20 
2 ) 
-1 


1 
C=—(x-10 
"D 
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36. 


37. 











27 100+ ^x 304 e LN 

2 2 9 9 

Элчин 170 170 L 600 

2 2 2 9 

45x+63x+34x (1530+170) — 600 
18 

Fix _ 1700 0 

9 9 


71x —5400 +1700 = 7100 


х= 100 100 
71 


A’s share = > (100-40) 


= #150 
(c) A, B, C’s share 6x, 8x, 7x 
21x = 8400 


A’s share = 2400 

B’s share = 3200 

C’s share = 2800 

Saving Ratio А: B: C 3:2:4 
2x = 400 

x = 200 

Saving of A = 600 

B = 400 

C = 800 

Expenditure of A = 1800 

B = 2800 

C = 2000 

Expenditure Ratio A :В :C 
9:14: 10 

(b) Let the investment of A be x 
B’s investment = x + 5000 

C’s investment = x + 25000 

x +x + 50000 + x + 25000 = 300000 
3x + 75000 = 300000 

3x = 25000 

x = 75000 

Investment Ratio А: B: C 
75000 : 125000 : 10000 
3:5:4 








C's profit 14400 
= $4800 


38. 


39. 


41. 


42. 


43. 


(d) 4: B 
5:8 
If 5p = 87500 


M x13 = 227500 





. 13p 


A and B profit = 227500 which is 70% of total profit as 
30% is reinvested 


xx70 _ 227500 





So Total profit = 


x = 325000 
(c) A: B: C 


2 
3x12:8x12: 2x Kx (12-4) 
A 
6 16 
36 :96 : 6x8 
3:8:4 
If C got 324000 
Total profit = 4x = 24000 


24000 
=—— x 


15x 15 


= 6000 x 15 = 390000 
(a) Ratio of profit of P : О = (75000 x 12): (60000 x x) 


T» _ 3 
5х 1 

5x x 3 = 75 

х= 5 

Simran joined Rohit after 12 — 5 = 7 months 
(c) A: C=2:3 or 2x: Зх 
B:D=1:2ory: 2у 


According to question, 2x — 140 = y (1) 
3x — 80 = 2y (2) 
4х-280 =2y 
3х- 80 = 2y 
(20) СЄ) 
х-200-0 
x = 200 
-. 2 x 200 — 140 = y (eqn 1) 
y = 260 


A's salary = 2x = 3400 

B's salary = у = 3260 

C's salary = 3x = $600 

D's salary = 2y = 3520 

(c) Fare increase Ratio > 9: 11 
original fare 9x = 18000 
Increase in fare 2x — `4000 
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44. 


45. 


47. 


48. 


49. 


50. 


(c) Let the weight of original diamond = 15x and 
Price of diamond = XC 

According to question, > C « ( 15x)2 

C = 225 Kx? (1) 

Let the weight of each broken piece be 3x, 5x, 7x g 
Thus, cost of first piece — К(3х)2 = 9 Kx? 

cost of 274 piece = 25Kx* 

cost of 314 piece = 49Кх2 

Total cost = 83Kx? 

Amount cost = 225Kx? - 83Kx? = 42600 


142 
-. Original price of diamond = 225 x 300 = “67500 


(a) Let 5x candidates applied for the process 
candidates selected — 4x 

candidates not selected = x 

If candidates applied = 5x — 90 

candidates selected — 4x — 20 

— candidates not selected = (5x — 90) — (4x 
70 


4х-20 5 
х-70 1 
4x — 20 = 5x - 350 
x = 350 — 20 = 330 
-. No. of candidates who applied for the process = 5 x 
330 
= 1650 
(c) Speed and Time taken are indirectly proportional speed 
Ratio > 1:3: 5 





20) =x 





Time Taken = 


=> 15:12:10 


1 3 3 
a) l= => = => Square | — |= 
(a) 2 2 Ч (2) 
[с ы — Square (2-5 
3 3 3 


4 9 
Reciprocal are — and — 
9 16 


Ratio — 64 : 81 
5 2 
b) -4--8 
Ф 16 5 
254 = 38B 
А:В = 25:38 


52. 


53. 


54. 


56. 


57. 


63х = 6300 

х = 100 

-. B's amount = 38 x 100 = 3800 

(a) Successful = 9x, Unsuccessful = 2x 
9x + 2x = 132 

tix = 132 

х= 12 

Successful = 108, Unsuccessful = 2 x 12 = 24 
If 4 more were passed the 112 

New ratio > S : US 

112 : 24 

=> 56:12 

=> 28:6 

> 14:3 

(b) Boys : Girls 

eo 

12x = 720 

x = 60 

Boys = 420 

Girls — 300 


More No. of girls admitted to make it 1 : 1 > 420 — 300 
- 120 


(b) Let the 2 no. be x and y 
x yc 3 - y) 
х +у = 3х - Зу 





(b)A:B>3:4 

A got 36 Sweets > 3x = 36 

x= 12 

-. B got 48 Sweets 

Total no. of Sweets = 36 + 48 = 84 


(b) Present ages of P and Q be p and q 
P-4 5 


q-4 6 


6Р-24-54-20 


6Р-54-4 (1) 
P+q=52 
Р-52-4 


6(52-а)-54-4 
312-64- 54-4 
312-114-4 
308 = 114 
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58. 


59. 


60. 


62. 


63. 


64. 


65. 


= 28 

P=52-q 

Р = 52 – 28 = 24 
Р:д > 24:28 56:7 


5х%7 6 
6х+7 7 


35х + 49 = 36x + 42 
х= 7 
Present age of А 
= 5x 7 =35 
(0) А:В:С->5:6:9 
5х - 540 
. 20х = 279 х қ 
8 
20x => 1800 


(b) Let 3 brother be А,В,С 





(a) 


5 
B=—(A+C 
ig 
A+ 5 (A+C)+C=1620 Let (4 + C=x) 


Sue -1620 
13 


5x + 13x = 21060 
18x = 21060 
x = 1170 


г. Share of В => 31170 = t450 


(a) Ratio of Boys : Girls 

8x, 12x 

50% Boys => 4x 

25% Girls > 3x 

Total No. of Students who are getting Scholarship = 7x 
Total No. of Students who Not getting Scholarship = 7x 


133 
% of Students not getting any Scholarship = = x100 
X 


= 65% 
лей 2х2х5 20 
- > 
3x3x3 27 





(b) Volume Ratio = —5 
Tr; hy 
(b) Total office hours = 420 minutes 

Lunch interval = 30 minutes 

Ratio > 30 : 420 

1:14 

(c) Fare Ratio > 4: 1 

Passenger Ratio = 3 : 25 

Total collection > (4 x 3) + (1 x 25) = 37000 
37x = 37000 


66. 


67. 


68. 


69. 


70. 


x = 1000 
Cost of AC passenger pay = 3 x 4 x 1000 = $12000 














(e) Male: Female 
11:7 

11х + 7x = 18x 

Given 7x = 126 

licec 448 
7 
= 324 
60%х = 324 
х= 540 

(4) А:8-2:3:8:0-3:7 
A:B:C 
213-67 
2 А+В:В+С:С+А 5:10:9 





(b) Income of АфВ > 8:5 => 8x,5x 
Expenditure of АфВ > 5:3 = 5y,3y 


8x—5y =12000х3 = 24х- 157 -36000 


5х-Әу-1000х5->25х-1% = 50000 
с) 06) © 





x = 14000 


A's income = 8x = 8 x 14000 = 112000 
B's income = 5х = 5 x 14000 = 70000 
Difference in income = %42,000 


(d) In a school, boys => y х1554 = 888 


Girls = и х1554 = 666 
After 30 days, girls = 666 + 30 = 696 


Let x boys leave the school. 

888—х 

cue A. 
696 % 


7-»888-х-116х7 


According to the question, 


888-х _ 
116 
x = 888—812 




















x=76 





(b) Let x, у be two numbers 
flo 

y 

x+8 

yt8 


2/3y+8 _ 
у+8 





= 3/4 


3/4 
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77. 


71. 


72. 


73. 


74. 


75. 


76. 


2у+24 
3y +24 
8у + 96 = 9у + 72 
“x= 16 
sum x + y = 16 + 24 
x+y = 40 





-3/4 

















2+х 5 
Sku 6 
12-6х-25-х 
х-13 
So, we must add 13. 
(d) А:В->4:5 

4x, 5x 
(5x) -(45) =81 


(4) 

















25x? -16x? = 81 
9x? 281 





хээ 











s value of A = 4х =12. 
(a) Son: wife = 3:1 = 9:3 
Wife: daughter = 3:1 
Son: wife : daughter = 9:3:1 
Sum of ratios = 9 +3 + 1 = 13 
Let, total wealth be x. 
Son’s share — daughter's share = “10,000 
9х x 


=> —-- =10000 
13 13 


9х-х 


> = 10000 





=> 8х=130000 


130000 


> = 416250 





(a) Option A : 

12:9=4:3 

16:12=4:3 

(c) Ratio of 2 numbers > 3:4 
3x, 4x. 


LCM (3x, 4x) = 12x 
If 12x = 180 
x=15 














-. Second number is 4(15) = 60. 
(c) Boys = x, Girls = z - x 
=X 


Part of girls = ZT [pena 
2 2 





78. 


79. 


80. 


81. 


(с) Let the third proportional of 12 and 18 be x. 


Now, according to the question, 





12:18 = 18:x 
x= 18x18 =27 
12 


(a) Marks in English = 2x 
Marks in Mathematics = 3x 
Marks in Science = x 
Now, according to the question, 
x + 2х + Зх = 180 

6x=180 => х-30 








(b) Let the numbers be 2x, 3x and 4x. 
Now, according to the question, 
(2%)? + (3х)? + (4x)? 21856 
=> 4x’ «9x +16x? =1856 
> 29x°=1856 <> х’=1856+29 = 64 
x= 464 -8 


Numbers = 16, 24 and 32 








(b) Let х;у = 3:2 = 9:6 and 

yi = 3:2 = 6:4 
х:у:2 = 9:6:4 

Now, according to the question, 

9a + 6a + 4a = 342 

> 194-342 a=342+19=18 

A> 18х9 =162 
В = 18хб= 108 
С> 18х4 = 72 








(с) Анне Se 
2 3 4 


RBIBOM y 
2 3 4 





A:B:C 2 2:3:4 
2 

A> Ган 
3 

цаг али 


C= 2900 = 2400 


82. (c) A:B:C = 2:5:4 


Sum of ratios = 2 + 5 + 4 =11 
: . 5 2 
Required difference — i^ x126.50 


= 2 х126.50 = 334.50 
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83. 


85. 
86. 


87. 


88. 
89. 


90. 


91. 


(b) Number of one-rupee coins = x 
Number of 50-paise coins — 4x 
Number of 25-paise coins — 2x 


Ratio of their values — nm 22:41 


Value of 50-paise coins = x56 





2-4-1 
- - x56 = 32 
7 
Their number = 32 X 2 = 64 
(b) Required ratio = 18:26 = 9:13 


(c) Required ratio = 5:4 
28—24 





. 4 2 
(d) Required percentage — х100-- Эд х100 = xr 


(a) Required ratio = 10:11 


(e) Let x be subtracted from the numbers 9, 15 and 27 
we get continue proportion. 








Now, (9 — x):(15 — x):(27 – x) 
e b = ac 
=> (15-х)2-(9-х)(27-х) 


or, 225 — 30x + x? = 243 + x? — 36x 
or, 6x = 243 - 225 = 18 
х= 3 
Hence, number become 9 - х= 9-3 = 6 
15-x=15-3=12 
and, 27 - x 227-3 
x=3 
(c) Let the amount of Р, О, К be 33x, 35x and 37x, 
respectively. 
7x — 5x — 4000 
x = 2000 
. Total amount received by P and О together 
= (3 5) x 32000 
= $16000 
(b) Let the original number of students be 4x, 6x and 9x. 
Now, according to the question, 
4x+12 7 
6x+12 9 
=> 42x + 84 = 36x + 108 





=> 42x — 36x = 108 -84 
=> бх = 24 
> х-4 


Required number of students = 4x + 6x + 9x 
= 19x = 19 x 4 = 76 


92. (a) Let the numbers be 5x and 4x 


Now, according to the question, 


= зб 
Second number = 4x = 6 X 4 = 24 
50% of 24= 24x 2. =12 
100 
93. (d) Amit's income = 33x and his expenditure = %5у 
Veeri’s income = 32x and his expenditure = %3у 


3x — Sy = 2x -3y 





> х= 2у 
3x — 5y = 1000 
> 6y — 5y = 1000 у = 1000 
x = 2000 
Amit’s income = 3x = “(3 x 2000) 
= $6000 
94: (0) Pa 
OR 


=> РОК = k (constant) 

=> (-75х6х 12 

=> РОК = 75 X 6 X 12 

When, О = 5 and R = 10, then 

PX5x10=75 хбх 12 
75х6х12 

770 | 


=> 108 





95. D) 8X A=BX12=6XC 
84 128 6С 
24 24 24 
A BC 
а 2-4 





— 


2 
A:B:C = 3:2:4 





B's share = 4 
3-2 


2 x sed) 
+4 


= 4: x se) = $192 


96. (b) Women = 5 «311250 =161250 


Men = 311250 — 161250 = 150000 
Total number of literate persons 
= ОЗО 501005 
100 100 


= 12900 + 36000 = 48900 


E Chapter 7 


98. 


99. 


100. 


(e) Let, A's share be 4x and B's share be 7x. 
/. 4х + 7х = 73689 
or, 11х = 73689 
73689 
хэвээ 
11 

A’s share = 6699 X 4 = 26796 
B’s share = 6699 X 7 = 44893 
Thrice the share of A = 26796 X 3 = 80388 
Twice the share of В = 46893 х 2 = 93786 
Difference = 93786 — 80388 = $13398 


= 6699 





(d) let A's income, B's income, C's income and be 37x, 
9x and 712x, respectively and their expenditures be &8у, 
$9у and $15у respectively. 


Therefore, 
7х 
7х — 8y = va 
=> 4(7х – 8у) = 7х 
=> 28x – 32у = 7х 
=> 28x — 7х = 32у 
=> 21x = 32у 
_ 21х 
> у= 32 


: : 7х 
A’s saving = — 
y 

B’s saving = 9x — 9y 


= Gls 21x —9 32х 
32 32 





21] 








9х11х _ 99x 
7 CX 
C's saving = 12x — 15у 
2404 15x21x - 69x 
32 32 
Hence, the required ratio 
7x 99x 69x 
4 qr ЗЕ 
= 56:99:69 


(a) Let the incomes of A and B be 32x and 3x respectively 
and their expenditures be %5у and 33y respectively. 


A's savings — 5 х 5000 = 34000 


B's savings = “1000 

2x — 5y = 4000 (1) 
x — 3y = 1000 (2) 
By equation (1) X 3 — equation (2) X 5, we have 
6x -15y – (5x -15y) 212000 — 5000 = 7000 
=> 6x-5x-7000 
=> x= 7000 





101. 


102. 


103. 


(b) Let the numbers be x and y, where x > y 
Now, according to the question, 
х+у_5 





x-y 1 
(By componendo апа dividendo) 


тужх-у 5+1 
- xXtytx-y. 








x+y-xty 5-1 
x 6 3 
=. — = — = 
y 4 
(Б) Let the initial number of employees be 9x and the 
employer gives &14у as wage to each. 
Now, according to the question, 
9x X 14y = 18900 
> x= 189500 =150 
9x14 
and the later bill = 8x х 15у = 120xy 
= 120 х 150 = 18000 


required ratio = 18000:18900 = 20:21 
Quicker Method: 
Required ratio = 9 X 14:8 x 15 
= 21:20 


(e) Using Statement I: 
A 2 
B3 
Using Statement II: 
A is 40% of total. So B is 60% of total amount invested. 
A 40 2 
B 60 3 
Using Statement III: 
A = 45000 


Putting the value of Statement HI in any of the Statements 
I or П, 


we can find the amount invested in scheme В. 


104. (d) Let, the number be x. 


53% of x = 676 — 358 = 318 
x — 600 
23% of x = 138 


three-fourths of 138 — 8x7 =103.5 


105. (b) A:B:C = 5:4:7 





After increasing ratio = 5 X 120 4х De 7 х 120 
100 100 100 
= 600:500:840 


= 30:25:42 


Ratio and Proportion E 


















































106. (c) Suppose the number of sweets is — x. HR + Marketing, n(H N M) 7 9 
ыы NR 3 HR + Finance, n(H N Р) 6 7 
M MEL Marketing + Finance, n(M f1 F) 5 8 
251020 3 Marketing + Finance + HR, n(M N F N Н) 2 3 
300 450 
3х-2х _ : Productor means 
900 | 
2 55551 
х = 2700 а: б 1-е id 
Number of sweets to each children | | 
_ 2700 _ M 
7730002 9 Product of extremes 
108. (a) Total = 950 coins 112. (e) Let, their present ages be 13x and 17x. 
Ratio of coins before = (20x + 25):(73x + 15): 13x-4 11 | | 
(83x + 30) (Lalita:Amita:Neeta) Then, 17:4 “үрг Solving this, we get: 
Now, 20x + 25 + 73x + 15 + 83x + 30 = 950 MD ae 
176x = 880 . х= 5 Required ratio = - a = 4б = 5 
Amita = 73x + 15 ца 
= 73 X 5 + 15 = 380 coins 113. (e) Let, the two numbers be x and y. 
109. (d) Suppose first number is x and second number is y. Then у_ 30, -íy 
4 100 5 
y = 0.3х = 57 Y 3 
= — = — 
y — 0.8y = 0.3x 5 10 
0.2y = 0.3 x — 2. 
x. 2 Y 3 
Ёол (114-118): 
110. > A+B = 1050 
юэ. T " | . Female Games Male 
=> (B + C) = (1050 — A) According to the question, 48 Athletics 165 
=A= (BO) - (1080- A) 16 Table Tennis 165 
d 24 Kho-Kho 99 
= 5А = 2 (1050 - A) 72 Lawn Tennis 11 
=> 7А = 2100 
Share of A = 3300 : 
111. (b) .. Hos Dat ac 
В ЗС 5 р. 9 1 1 
A A В С 2 4 5 8 
ri ——X—X ——X*—xX—- 
D B С D 3 5 9-27 
1 
A:D = 8:27 
114. (с) Required ratio = 11:16 
(112-113). Boys = 7 x150= 70; Girls = Č x150=80 115. (e) 48 + 165 + 16 + 165 = 394 
116. (d) Required ratio = 72:16 = 9:2 
Boy Girl 117. (a) 99-72-27 
Marketing, n(M) 28 40 118. (b) Female (Athelet + Kho-Kho) = 48 + 24 
HR, n(M) 21 24 = 72 


Finance, n(F) 21 16 
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Partnership 






INTRODUCTION Compound Partnership is one in which the capitals 
of the partners are invested for different time periods. 

Again, a partner may be a working partner or a 
sleeping partner. 

A Sleeping Partner is one who invests the capital 
in the business, but does not actively participate in the 
day-to-day activities of the business. 

A Working Partner besides investing capital, takes 
part in running the business. For his work, he is either 
paid certain amount of salary and also share of profit. 


In partnership, two or more persons carry on a business and 
share the profits of the business at an agreed proportion. 
Persons who have entered into partnership with one 
another are individually called partners and collectively 
called a firm. The name under which their business is 
carried on is called the firm name. The partnership may 
be simple or compound type. 

Simple Partnership is one in which the cmesapital of 
each partner is invested in the business for certain timespan. 











a BASIC FORMULAE | | 
y (a) If capitals of two partners be “С, and “С, оо. have, СІ = 20,000, C, = 50,000, С; = 40,000 
ч for the same period and the total profit be ын =12,109. 
ЕР, then shares of the partners in the profit Therefore, profit share of А: 
C xP C,xP uA ir 
сс, ) 9d cic, J: 20,000 x 12,100 
20,000 + 50,000 + 40,000 
(b) If the capitals of three partners be *С|, “С, 
and “С, for the same period, and the total = 2, 12,100 = 22,200. 
profit be ЕР, then shares of the partners in 11 
the profit аге Profit share of B: 
z С xP z C,xP _ OXP 
С,-С,-С,) (CC, +С, C + C + С, 
50,000 x 12,100 
ade p 20,000 + 50,000 + 40,000 
С-С,-С, 5 
| = —х12,100 = $5,500. 
Illustration 1: А, В and С invested $20,000, $50,000 11 
and 740,000, in a business. The net profit for the year Profit share of C: 
was 312,100. This 7 which was divided in proportion to C,xP 
investments. Find out the amount of profit each partner = C +С. +С 
1 2 3 


has earned. 
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40,000 x 12,100 
~ 20,000 + 50,000 + 40,000 





= = x12100 = 34,400. 


Я 


(a) If the capitals of two partners Бе “С, and 
C, for the periods /, and t», and the total 
profit be ZP, then shares of the partners in 
the profits are: 


C xt xP d ғ C, xt, XP 
Е № 
If the capitals of three partners be *С|, С, and 
XC, for the periods 1, t, and £4, respectively, 


and the total profit be &P, then shares of the 
partners in the profit are 


С xt, xP C, xt, xP 
Cit, + Cyt, + Cyt, ) (С CS Gt, )’ 


С, xt, xP 
5 Cit, * Cot, +С, 


SHORT-CUT 


(b) 





and 


(a) If the capitals of two partners be “С, and 


С, for the periods ѓу and t, respectively, 
then 


Profitof A C, xf, 
Profit of BC, xt, 





(b) Ifthe capitals of three partners be C,, XC, and 
XC, for the periods ¢,, t, and 4 respectively, 
then profit of A: profit of B: profit of C = 


Ci x ыс, х 1.6; X ty. 


If there is a loss in the business, then 
Loss of A : Loss of B : Loss of C 
= Сухі Сх: X tz. 


Illustration 3: There are three partners А, В and С 

in a business. A invests 72000 for 5 months, B invests 

31200 for 6 months and C invests 32500 for 3 months. 

Find out the ratio of their shares in the profit. 

Solution: Here, C, хт, = 2,000 x 5 = 10,000, С, х 1, 

= 1,200 x 6 = 7,200 and С, x t4 = 2,500 x 3 = 7,500. 
-. Profit of A: Profit of B: Profit of C 


Illustration 2: A and B are two partners in a business. A 
contributes 21,200 for 5 months and B contributes 2750 for 4 
months. If total profit is 2450, find out their respective shares. 
Solution: We have, C, = 1200, C, = 750, (| = 5, t = 
4 and P = 450. 

2. Profit share of A 











C xt xP | L200x5x450 
© Ct, +С, 1,200x5+750x4 
27,00,000 
= 7 9,000 | = 8300. 
Profit share of B 
_ С,хї,ХР 
" 04-04, 
750х4х 450 
1,200 x 5+ 750 x 4 
_ 13,50,000 — 2150. 
9,000 


METHODS 


= CX tC, X tC, хі, 
10,000:7,200:7,500 or 100:72:75. 


If the capitals of three partners in a business 


invested in the ratio of C,:C,:C, and their profits 
are in the ratio P:P:P}, then the ratio of timing 


А.Б. Б 


of their investments = —:—:—. 
C C, C, 

Illustration 4: Anu, Manu and Tanu invested capitals 
in a business the ratio 4:6:9. At the end of the business, 
they received their shares of profits in the ratio 2:3:5. Find 
the ratio of time for which they invested their capitals. 
Solution: We have C,:C,:C, = 4:6:9 

and P:P:P} = 2:3:5 


Therefore, the ratio of time for which Anu, Manu 
and Tanu invested their capitals 


ВВ В 
1 2 3 
_2.3.5 
4 69 
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1:2:5 and their profits are in the ratio of 3:4:5, find the 


1.1.5 
от, 2 : 2 : 9 ratio of capitals of Gupta, Singhal and Kansal. 
or, 9:9:10. Solution: We have, P,:P,:P, = 3:4:5 
: : : : titt; = 1:2:5; 
Three partners invested their capitals in a abd I9 5 
business. If the timing of their investments is . . B B Р, 
in the ratio of ¢,:t,:t,, and their profits are in The required ratio = Е 
the ratio of P,:P,:P3, then the ratio of their 7 
Р РР, 345 nr 
capitals invested is =: ~: >. x 125 or 32:1 
f. d h 5 


Illustration 5: Gupta, Singhal and Kansal starts a 
business. If the ratio of their periods of investments are 


Thus, Gupta, Singhal and Kansal invested their 


capitals in the ratio of 3:2:1. 


| | ЕХЕВСІЅЕ-І Е 


1. Nikita апа Nishita enters into a partnership by inves 
investing 250,000 and 240,000, respectively. They 
agreed to share profits in the ratio of their capitals. 
Find out the share of Nikita when profit of the 
business is 322500 after a year. 


(a) 21,500 (b) 39,500 
(с) “10,500 (4) None of these 


2. Niki, Nisha and Anu formed a partnership with 
investments of $75,000, 260,000 and 340,000, 
respectively. After 3 years of operation, the partnership 
earned a net profit of 326,250. What was the share of 
Anu in the profit? 


(a) 26,000 (b) 55,000 
(с) 28,000 (а) None of these 


3. Mahesh, Suresh and Ganesh entered into a partnership. 
partnership business. Mahesh invested 16,000 for 9 
months. Suresh invested 712,000 for 6 months апа 
Ganesh invested 28,000 for 12 months. At the end 
of a year, there was a profit of ¥26,000. Find out 
the share of Suresh in the profit. 


(a) 28,000 (b) 27,500 
(c) $6,000 (d) None of these 


4. Sita and Gita enters into a partnership. Sita contributes 
35,000 while Gita contributes 24,000. After 1 month, 


1 
Gita withdraws 4 part of her contribution and after 


3 months Sita invests 32,000 more. When Gita 
withdraws her investment, at the same time, Rita 
joins them by investing 37,000. If at the end of 1 
year there is a profit of 71,218, what will be share 
of Rita in the profit? 


(a) 2488.47 (b) 38,447.37 
(c) 2588.47 (d) None of these 


. A starts business with an investment of #3500. Five 


months later B joins A as a partner. After a year, 
the profits are divided in the ratio of 2:3. How much 
did B contribute? 

(a) 27,000 (b) “11,000 

(с) 29,000 (4) None of these 


. Gupta and Bansal enters into a partnership with their 


capitals in the ratio 5:6. At the end of 8 months, 
Gupta withdraws his capital. If they receive their 
shares profits in the ratio of 5:9, find out how long 
Bansal’s capital was invested in the business? 


(a) 10 months (b) 12 months 
(c) 14 months (d) None of these 


. Arvind began a business with 2550. Later, Brij with 


3330. When did Brij join if the profit at the end of 
the year was divided in the ratio 10:3? 


(a) After 4 months (b) After 6 months 
(c) After 4.5 months (d) None of these 


. A began a business with $3750. Later, with $5000. 


When did B join if the profits at the end of the year 
was divided equally? 

(a) After 5 months (b) After 9 months 

(c) After 7 months (d) None of these 


. Anju and Brijesh enters into a partnership with their 


capitals in the ratio of 5:9. At the end of 8 months, 
Anju withdraws her capital. If they receive their 
share of profit in the ratio of 4:9, find out how long 
Brijesh's capital was invested in the business. 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


(а) 8 months (b) 10 months 

(c) 12 months (d) None of these 

A, B and C invested capitals in the ratio 3:5:9; the 
timing of their investments being in the ratio 2:3:1. 
In what ratio would their profits be distrubuted? 
(a) 2:5:3 (b) 3:2:5 

(c) 7:5:3 (d) None of these 

Sumit, Punit and Ramit started a business by investing 
their capitals in the ratio of 1:2:3. At the end of the 
business term, they received their shares of profit 
in the ratio of 1:2:3. Find out the ratio of time for 
which they invested their capitals. 

(a) 1:1:1 (b) 2:3:4 

(c) 2:4:3 (d) None of these 

A, B and C starts a business. If the ratio of their 
periods of investments are 2:3:6 and their profits are 
in the ratio of 4:5:6, then the ratio of capitals of A, 
B and C is: 
(a) 6:8:10 
(c) 10:12:6 


(b) 12:10:6 
(d) None of these 


A, B and C rented a pasture. A puts in 12 oxen for 

6 months, B 8 oxen for 7 months and C 6 oxen 

for 8 months. If the rent of the field is #396, what 

amount of rent was paid by A? 

(a) $126 (b) 5108 

(c) “162 (d) 5168 

A, B, C and D enters into partnership. A contributes 
: 1 : 1 

; of the capital, B contributes 4’ С contributes 5 


and D contributes the rest. What is the share of D 
when profit is 260007 


(a) 22000 
(c) 21200 


(b) 1600 
(d) €1300 


A and B enters into a partnership for a year. A 
contributes 71500 and В 32000. After 4 months, they 
admits C who contributes 32250. If B withdraws his 
contribution after 9 months, at the end of the year 
they share profit in the ratio: 

(a) 2:1:3 (b) 1:3:2 

(c) 1:1:2 (d) 1:1:1 


A and B started a business with initial investments in 
the ratio of 5:7. If, after one year, their profits were 
in the ratio of 1:2 and the period for A's investment 
was for 7 months, B invested the money for: 


(a) 6 months 
(c) 10 months 


1 
(b) 2 3 months 
(d) 4 months 


17. A and B jointly invests $2100 and 33100 in a firm. 


18. 


19. 


20. 


21. 


22. 


23. 


A is an active partner, hence he receives 25% of the 
profit separately. If their business yields $1040 as 
profit, what will be the profit share for each of them? 


(а) 2415, $625 (b) 2575, 2465 
(с) 2515, 2525 (d) 2560, 2480 


Two partners invested $12500 апа 38500 іп a 
business, They decided that 60% of the profit 
incurred from the business will be equally divided 
between them while remaining profit will be assumed 
as interest on their capitals. If one of the partners 
receives 7300 more profit than the other, what is the 
total profit in the business? 


(а) $3937.50 (b) 54940.50 
(с) 53936.50 (d) 24156 


A, B, C enters into a partnership with shares in the 


ratio 7 : 2 : P . After 4 months, A increases his share 
2 3 5 


by 50%. If the total profit at the end of one year be 
321600, then B's share in the profit is: 


(a) 32100 (b) 32400 
(c) 33600 (d) 24000 


A and B invests in a business in the ratio of 3:2. If 
5% of the total profit goes to charity and A's share 
is 2855, then total profit is: 


(a) 51576 (b) 51537.50 
(c) 31500 (d) 51425 
In a business B a sleeping partner and A 1s a working 


partner. A invests 45000 and B invests 6000. A 
1 . . 
receives 12 p of profit for managing the business 


and the remaining amount is divided in propoftion 
to their capitals. A's share of profit in a profit of 
3880 is: 


(a) 2350 
(c) 8420 


(b) 2400 
(4) 2460 


A starts business with a capital of 31200. B and С 
join with some investments after 3 and 6 months, 
respectively. If, at the end of a year, the profit is 
divided in the ratio of 2:3:5, what is B’s investment 
in the business? 


(a) #2400 (b) 21800 
(с) #3600 (d) 26000 
A, B and C entered into a partnership with 235,12,420, 


342,22,180 and 240,65,400. After 2 years, A withdrew 
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24. 


$11 Lakhs. At the same time, С invested 48 Lakhs 
more. If at the end of 3 years, profit is 710,53,000, 
what is the share of C in the profit? 


(a) 3283,117.80 (b) 3379,996.20 
(c) 3399,866 (d) 299,866 
(e) None of these 


A and B enters into a partnership. A supplies 
whole of the capital amounting to $45000 with the 
condition that the profits are to be equally distributed 
and that B pays A interest on half of the capital at 


25. 


(a) 29180 
(c) $3060 
(e) None of these 


(b) #7150 
(d) 21440 


A, B and C entered into a partnership by investing 
312000, “15000 and 218000, respectively. A is 
also a working partner and receiving 1596 of the 
annual profit for his work. If B and C received 
38500 and 310200 from the annual profit as their 
shares, what amount did A receive from the annual 
profit? 


10% per annum, but receives, #120 per month for (a) 210,500 (b) 311,500 

carrying on the concern. When B's income is 1/2 of (c) 211,300 (d) 214,000 

A's income, their total yearly profit is: , , 
EXERCISE-2 


(BASED ON MEMORY) 


. А and B entered into a partnership investing $16000 


and “12000 respectively. After 3 months A withdrew 
45000 while B invest 35000 more. After 3 months 
C joins the business with a capital of 321000. The 
share of B exceeds that of C, out of a total profit 
of 326400 after 1 year by: 


(a) 22400 (5) 24800 
(с) 23600 (4) 21200 
[SSC, 2015] 


. Three men A, B and C starts a business together. They 


invests $30000, 224000 and 242000, respectively, at 
the beginning. After 4 months, B withdrew 26000 and 
C withdrew $10000. They received a profit of 311960 
at the end of the year. B's share in the profit is: 


(a) 32700 (b) 32803 
(c) 32900 (d) 32785 
(e) None of these 
[IBPS PO/MT, 2013] 


3. 


Average score of Rahul, Manish and Suresh is 63. 
Rahul's score is 15 less than Ajay and 10 more 
than Manish. If Ajay scored 30 marks more than the 
average scores of Rahul, Manish and Suresh, what 
is the sum of Manish’s and Suresh's scores? 


(a) 120 (b) 111 
(c) 117 (d) Cannot be determined 
[Corporation Bank PO Examination, 2011] 


. An amount of money is to be divided among P, 


Q and R in the ratio of 3:5:7, respectively. If the 
amount received by R is 34,000 more than the amount 
received by Q, what will be the total amount received 
by P and Q together? 
(a) 28,000 

(c) 216,000 

(e) None of these 


(b) 312,000 
(d) Cannot be determined 


[Allahabad Bank PO, 2010] 
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Ехєвс:5Е-1 


3. (c) 4. (a) 5. (с) 6. (b) 7. (6) 8. (Ы) 9. (Ы) 10. (а) 11. (а) 12. (b) 13. (с) 
16. (c) 17. (b) 18. (a) 19. (d) 20. (c) 21. (d) 22. (a) 23. (e) 24. (a) 25. (с) 





1. (d) 2. (a 
14. (d) 15. (d) 





EXERCISE-2 








1. (c) 


2. (b 306) 4. (c) 
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[| EXPLANATORY ANSWERS || 
EXERCISE- 1 
1. (d) Here, C, = 50000, C, = 40000 and P = 22500. х= 75®*9 — үл months. 


“С, + С, = 50000 + 40000 = 90000. 
C,xP 50000 x 22500 
CFC 90000 








-. Nikita's share 


= 5 x 22500 = $12500. 


. (a) Ratio of the capitals 

= 75000:60000:40000 = 15:12:8 

Profit-sharing ratio = 15:12:8 
Sum of the profit-sharing ratio = 15 + 12 + 8 = 35 
Total profit = 726250 


Anu’s share = 5 х 26250 
35 
= 16000 


. (с) Неге, C, = 16000, С, = 12000, C, = 8000, t, = 9, 
t, = 6, t, = 12 and P = 26000. 
Suresh's share in the profit 
C, Xt, XP 
Cif, + Ct, + Gh 








_ 12000 x 6 x 26000 _ 1872000000 
16000 x 9 + 12000 x 6 + 8000 x 12 312000 
= 86000 
. (a) Here, 


C, x t, = 5000 x 12 + 2000 x 9 = 78000, 

С, X t = 4000 x 1 + 3000 x 11 = 37000, 

С, x t, = 7000 x 11 = 77000 and P = 1218. 

Rita's share in the profit 

| С,хї,ХР 

BE DIET 

Ж 77000 x 1218 
78000 + 37000 + 77000 





= $488.47. 


- (c) We have, C, x t, — 3500 x 12 = 42000 
and C, x tfj =x x 7 = 7х. 
Profitfor A С, xf, 








Then, 
ProfitforB С, xt, 
42000 x 3 
25 22990 or x са = T9000; 
3 7x 2x7 


. (b) Let, Bansal’s capital be invested for x months. 
5x8 5 


Then, we have 
6xx 9 





7: 


10. 


11. 


6x5 
-. Bansal’s capital was invested for 12 months. 
(b) Let, Brij remain in the business for x months. 
We have, C, x t, = 550 x 12 = 6600 
C, X t, = 330 x x = 330x 
Arvind's share of profit С, x f 

















Brij's share of profit С, xt, 
10 6600 6600 x 3 
= 6 months. 
3 330x 330 x 10 


(b) Let, B remain in the business for x months. 
We have, C, x t, = 3750 x 12 = 45000 
and C, x f, = 5000 x x = 5000x 


A'ssharein profit _ C, x f, 








B'ssharein profit C, xt, 
1 45000 
1 5000х 
4 
or, = 29090 = 9 months 
5000 


(b) Let, Brijesh’s capital be invested for x months. 
Capital ratio of Anju and Brijesh is 5:9. 
Let the capitals of Anju and Brijesh be %5у and %9у. 
We have, C, x t, = 5y x 8 = 40y 
and, C, X t, = 9y x x = 9yx 

Anju’s share of profit _ C, x1 





Brijesh’s share of profit C, xt, 
4 40у 40 x9 
= хоо = 10 months. 
9 9ух 


4x9 
(a) Ratio of capitals of A, B and C is 3:5:9. Let the 
capitals of A, B and C be 3x, 5x and 9x, respectively. 








Ratio of timing of their investments are 2:3:1. Let, A, B and 
C invest their capitals for 2y, 3y and y months, respectively. 


Then, profit of A : profit of B : profit of C 
= С, x tC, X txC4 хі, 

= 3x x 2у:5х x 3у:9х ху 

= 6:15:9 or 2:53. 

(a) We have, C):C,:C, = 1:2:3 

and P):P,:P, = 1:2:3. 





-. Required ratio = 


or 1:1:1. 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


Thus, Sumit, Punit and Ramit invested their capitals for 
equal period of time. 


(b) We have, P,:P,:P, = 4:5:6 and 1,1 = 2:3:6. 
BAP 4,5,6 
ho Lo 2°36 





-. Required ratio — 


or 12:10:6. 


Thus, A, B and C invested their capitals in the ratio of 
12:10:6. 


(c) Ratio in which A, B, C pays the rent 
= (6 x 12):(8 x 7):(6 x 8) 
— 72:56:48 
= 9:7:6 


9 
Rent paid by A = 7) х $396 = 3162. 





1.1 1. 13 
d) D's capital — 1 = 
ш Ч 3 4 5 60 
Profit ratio of A, B, С, Deli B 
3 4 5 60 


=> 20:15:12:13 
Share of D = «6000 = #1300. 


(d) Obviously, C invests for 12 — 4 — 8 months. 
-. Equivalent capitals are 


9 
31500 x 1; 32000 x 12 = $1500, 


32250 x КЕ 31500 
12 


-. Profit is to be shared in the ratio of 
1500:1500:1500 = 1:1:1. 
(c) Let, investments of A and B be 5x and 7x. The period 
of B’s investment be for y months 
Tien УЖ LL 3. yog 
(7х)ху 2 

(b) Total profit in a business = $1040 
Separate profit for A = 25% of 21040 

_ 1040х25 _ 2260 

100 

Remaining profit = %(1040 — 260) = $780 
The remaining profit will be divided in proportion to 
their capitals. 
2. Ratio between capitals of A and В = 2100:3100 = 21:31 


Sum of Editor : proportional + capital = 21 + 31 = 52 














21 
A’s profit = oo = 3315 


B’s profit = 5 x 780 = 3465 


Total profit of А = $(315 + 260) = 3575 
Therefore, А and B's profit shares will be $575 and “465. 


(a) Suppose, total profit in the business = &х 


-. 60% of total profit = 60% of x = zs 


19. 


20. 


21. 


22. 


-. The two partners will receive profit of $ = and € T 
respectively. 


2: 
-. Remaining profit = x — х = - . 


The remaining profit assumed as interest on the capital 
will be divided in the proportion of their capitals. 
Their capital ratio = 12500:8500 = 25:17 

Sum of proportionals = 25 + 17 = 42 





25 2 5 
-. The first partner’s profit = — x zl. 
42 5 21 
1 2 1 
The second partner’s profit = Ч ие z 
42 5 105 
б E 
10 21 10 105 
3% 1399 
105 
or, x= me 33937.50 


-. Total profit in the business = $3937.50. 


Let they initially invest $105, 240 and 336, respectively. 
Ratio of investments 

= [105 x 4 + (150% of 105) x 8]:(40 x 12):(36 x 12) 
= 1680:480:432 = 35:10:9 


10 
B’s share = (2160 x x) = 24000. 


(c) Let the total profit be 2100. 
3 
After paying the charity, A's share — Ч” х 2) 
= $57 
If A’s share is $57, total profit = $100 


: 100 
If A's share is 3855, total profit = =| 855 ary 


= $1500. 
(а) A’s share for managing the business 


= 125% of 2880 = $110 


Remaining profit = 3770 
Profit ratio of A and B = 5:6 


A’s share = Z of #770 = #350 
A’s total profit = 2350 + 7110 = 7460. 


(a) Profit ratio of A, B and C is 
(1200 x 12)(х x 9)(у x 6) = 2:3:5 
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1200x12 _ 9х 
> —_ == 
2 3 
x = 32400. 
Cyt, x Р 
Cit + Cit, + Cyt, 





23. (e) Share of C in profit = 


[Here, C, x t, = 3512420 x 2 + 2412420 x 1 
С, x ty = 4222180 x 3 
С, X tz 
= 4065400 x 2 + 4865400 x 1 and P = 105300] 
(4065400 x 2 + 4865400 x 1) 
x 1053000 
(3512420 x 2 + 2412420 x 1) + 4222180 x 3 
+ (4065400 x 2 + 4865400 x 1) 
= 7389886. 








24. (a) Let the total profit be $х 
Salary given to В = $1440 


-. Net profit = x — 1440 
х- 1440 
2 


-. Share of A and B each = 


EXERCISE-2 
(BASED ON MEMORY) 


1. (c) Investment ratio A: B: C 
16000 x3 +11000 x 9: 12000 x3--17000 x9 : 21000 x 6. 
48000 + 99000 : 36000 + 153000 : 126000. 
147000 : 189000 : 126000 


49 : 63 : 42 
63—42 





Share of В exceeds C by = x 26400 


= = x 26400 
154 


= $3600. 
2. (b) Ratio of capital 


= (30000 x12):(24000 x 4 + 18000 х 8): (42000 x 4 + 
32000 x 8) 


= 36000:(96000 + 144000):(168000 + 256000) 
= 360000:240000:424000 

= 360:240:424 = 45:30:53 

Sum of ratios = 45 + 30 + 53 = 128 


Now, B’ share = = х 11960 = 2803.125 = 32803 


25. 


Interest given by B to A= " x22500 - 32250. 


х-1440 | 1440 — 2250 А 


x —1440 +2250 2 








х-3060 1 
95 х+3060 2 
x = 39180. 
(c) Capital ratio of A, B, C is 12000:15000:18000 = 4:5:6 
Profit ratio of B and C = 8500:10200 = 5:6 


4 
~ A's share of profit = 5 x Rs. 8500 = %6800 


85% of x = 6800 + 8500 + 10200 


= 25500 


25500 x 15 
> 


. 15% of x = = 4500 





Total profit of А = $6800 + $4500 = $11300. 


(b) Let the score of Ajay = x 
Rahul = x — 15 
Manish = x — 25 
As per the question, x = 63 + 30 
x = 93 
Score of Ajay = 93 
Rahul = 93 - 15 = 78 
then, Manish = 93 — 25 = 68 
Total marks of Rahul, Manish and Suresh 
= 3 x 63 = 189 
Suresh = 189 — (78 + 68) = 43 
Manish + Suresh = 68 + 43 = 111 


then, 














. (c) Difference of amount received by R and О is (7 — 5) 


= 2, Total amount received by P and Q = (3 + 5) = 8. 
Then, 2 corresponds to 24000 implies that 8 corresponds 


to Ax 8 = 816000. 
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INTRODUCTION 


Nowadays, transactions have become a common feature 
of life. When a person deals in the purchase and sale of 
any item, he either gains or loses some amount generally. 
The aim of any business is to earn profit. The commonly 
used terms in dealing with questions involving sale and 
purchase are: 


Cost Price: The cost price of an article is the price at 
which an article has been purchased. It is abbreviated 
as C.P. 


Selling Price: The selling price of an article is the 
price at which an article has been sold. It is abbreviated 
as S.P. 


Profit and Loss 


Profit or Gain: If the selling price of an article is more 
than the cost price, there is a gain or profit. 
Thus, Profit or Gain = S.P. — C.P. 


Loss: If the cost price of an article is greater than the 
selling price, the seller suffers a loss. 

Thus, Loss = C.P. - S.P. 

Note that profit and loss are always calculated with 
respect to the cost price of the item. 


Illustration 1: (i) If C.P. = 3235, S.P. = 3240, then 


profit = ? 

(1) If C.P. = $116, S.P. = $107, then loss =? 
(i) Profit = S.P. — С.Р. = 240 — 235 = $5. 
(ii) Loss = C.P. - S.P. = 116 - 107 = $9. 


Solution: 


NH BASIC FORMULAE [| 


| 91] Gain on 7100 is Gain per cent 


Gain x 100 


C.P. 
Loss on €100 is Loss per cent 


Gain % = 


Loss x 100 
C.P. 


Loss % = 


Illustration 2: The cost price of a shirt is 3200 and 
selling price is 3250. Calculate the % of profit. 
Solution: We have, С.Р. = 3200, S.P. = 3250. 

Profit = S.P. — С.Р. = 250 — 200 = $50. 


Profit x100 50x 100 
C.P. 200 


Profit % = = 25% 





Illustration 3: Anu bought a necklace for $750 and 
sold it for $675. Find her percentage of loss. 


Solution: Here, C.P. = 3750, S.P. = #675. 
Loss = С.Р. - S.P. = 750 - 675 = $75. 
Lossx100  75x100 





Loss % = = 10% 
| C.P. 750 
| When the selling price and gain % are given: 
100 
P= |-------- |х8.Р. 
и (кв + 2-3 


| 03 | When the cost and gain per cent are given: 


: E + Gain% 
pisse 100 


)х С.Р. 


Explanation 


Profit x 100 
СР. 


Since Profit % = 





ын C.P.) x е 
= C.P. 
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Profit% S.P. 








100 C.P. 
S.P. Profit % 
or, =1+ 
С.Р, 100 
100+ Profit % ёр 
S.P. = ^ 100 х GB 
100 
and, C.P. = 100+ Profit % | х S.P. 


0 When the cost and loss per cent are given: 


100 — Loss % 
= | ——— ХСР. 
SP | ге | 


| 7 When the selling price and loss per cent are given: 














Solution: We have, С.Р. = 24500, gain % = 8% 


100 + Gain 96 
= | ——————_ С.Р. 
SP | 9 | 


ea 
“1 100 


08 х 4500 = 34860. 
100 





| х 4500 


Illustration 5: Ву selling a fridge for $7200, Pankaj 
loses 10%. Find the cost price of the fridge. 


Solution: We have, S.P. = #7200, loss % = 10% 


100 
= | ———__ |xSP. 
ын Um = НЭХ | 








100 100 
= | xSP. = x 7200 
pes [ово [т 
Explanation 100 
L 1 = —x 7200 = 38000. 
Since Loss % = e 90 
CP. 
Illustration 6: Ву selling a pen for $99, Mohan gains 
БИ - S.P.) x e] 
7 С.Р. los ou 
25 %. Find out cost price of the pen. 
Loss% _ 1- 5.Р. . ЭР 1, 25, 
100 CP. Solution: Here, S.P. = 399, gain % = е5 % ОГ ЕЭ % 
0, 
ог -a 1 тов Cp EN 20И xS.P. 
СР: 100 100 + Gain% 
Яжсршэ 
S.P. = ——100 )" C.P. 100 x 99 
100 + — 
| 100 | T 2 

and, С.Р. = 100—Loss% * SP- 14:48 

Illustration 4: Mr Sharma buys a cooler for 24500. 225 

For how much should he sell it to gain 8%? 

| | SOME USEFUL SHORTCUT METHODS Г] 
Explanation 


If a man buys x items for €y and sells z items for 


Зуу, then the gain or loss per cent made by him 15 


БЕДЕ 
2у 


S.P. of z iterms = fw 


. w 
S.P. of x items = X—x 
2 


w 
Net profit = —x — y. 
2 


Profit and Loss El 





У 
х 100% 


ie., Е = ] x 100% 
zy 


which represents loss, if the result is negative. 


In the case of gain per cent, the result obtained bears 
positive sign whereas in the case of loss per cent the 
result obtained bears sign negative. 

How to Remember? 


Quantity Prices (СРЖогГ ӘР) 
x y 
2 = 112 


1. Cross-multiply the numbers connected by the 
arrows (xw and zy). 

2. Mark the directon of the arrows for cross- 
multiplicaton. The arrow going down forms the 
numerator while the arrow going up forms the 


4 xw 
denominator (=) Е 
Zy 


Illustration 7: If 11 oranges are bought for 710 and 
sold at 10 for 711, what is the gain or loss %? 
Solution: 
Quantity Price 
11 10 


10 10 


TE E E = | x 100% 


11х 11 
= (10x 10 
21 


— x100% = 21% 
100 





Е ) х 10096 


Illustration 8: A fruit seller buys apples at the rate of 
$12 per dozen and sells them at the rate of 15 for $12. Find 
out his percentage gain or loss. 


Solution: 


Quantity 
12 12 


12 p 12 





-11|х100% 
15x12 
Um 1x100% 
180 
EI 100% 
180 


Since the sign is —ve, there is a loss of 25% 


If the cost price of m articles is equal to the selling 
price of n articles, then 


m-—n 





% gain or loss = | | x 100 


[If m > n, it is % gain and, if m « n, it is % loss] 
Explanation 
Let, the C.P. of an article be 71. 


C.P. of m articles = =m x 1 = &m 
S.P. of n articles = “т 


S.P. of an article = z” 
n 


m 
Profit on 1 article = (= — ) 


ir» 
Le, 
n 
—") x 100 18. ЕШ 
п 


Е 

% profit = 

Illustration 9: А shopkeeper professes to sell his goods 
on cost price, but uses 800 gm, instead of 1 Kg. What 
is his gain 902 

Solution: Here, cost price of 1000 gm is equal to selling 
price of 800 gm, 


m-—n 
n 


Е torr : x 100 
800 














% gain 


ра 


200 х100 = 25% 
800 
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Illustration 10: If the selling price of 12 articles is 
equal to the cost price of 18 articles, what is the profit %? 


Solution: Here, m = 18, n = 12 


БЕЗЕП 

п 

" E 2) x100 
12 


C 100 = 50% 
12 


If an article is sold at a price S.P.,., then % gain 


or % loss is x and if it is sold at a price 5.Р,,, 
then % gain or % loss is y. If the cost price of 
the article is C.P., then 


Profit 96 





11 


S.P, 
100+ x 


SP, СР. 5Р,-5Р, 
100+у 100 х-у 


where х or y is —ve, if it indicates a loss, otherwise it 
is +ve. 





E 


Illustration 11: Ву selling a radio for $1536, Suresh 
lost 20%. What per cent shall he gain or lose by selling 
it for 32000? 


Solution: Here, S.P., = 1536, x = -20 

(-хе sign indicates loss) 
S.P., = 32000, y = ? 
Using the formula: 











SP, SP, 
100+x 100+у’ 
1536 2000 
we get 100—20 100+ y 
2100 +p = 2000%80 04] 
1536 6 
1 
> у-4-% 
1 


Thus, Suresh has a gain of 4 6 % by selling it for 32000. 


If ‘A’ sells an article to ‘B’ at a gain/loss of m% 


and “В” sells it to “С” at a gain/loss of n?6. If “С? 
pays 3z for it to ‘B’, then the cost price for ‘A’ 
is 





100? z 
(100 + m) (100 + n) 
where m or n is —ve, of it indicates a loss, otherwise it is +ve. 


Illustration 12: Mohit sells a bicycle to Rohit at a gain 
of 10% and Rohit again sells it to Jyoti at a profit of 


5%. If Jyoti pays 2462 to Rohit, what is the cost price 
of the bicycle for Mohit? 


Solution: Here, m = 10, n = 5, z = 7462. 
Using the formula, 





100? 2 
C.P. = КЕ s 
100? x 462 
(100 + 10) КЕН 


462 х10000 
~ 110x105 
Illustration 13: ‘A’ sells a DVD to ‘B’ at a gain of 
17% and “В” again sells it to “С”? at a loss of 25%. If 
“С? pays $1053 to “В”, what is the cost price of the 
DVD to ‘A’? 
Solution: We have, m = 17, n = 
Cost price of DVD to 





we get, C.P. for Mohit = 


= 3400. 





25, z = €1053. 





100? z 
" las + т) (100 + 5 
|... 100 x100 x 1053 
(100 +17) (100 — 25) 
100 x 100 x 1053 


= --------- = 41200. 
117 x 75 


If ‘A’ sells an article to ‘B’ at a gain/loss of m%, 


and “В” sells it to ‘С’ at a gain/loss of n%, then 
the resultant profit/loss per cent is given by 


[ma n+ m 
100 (1) 


Where m or п is —уе, if it indicates a loss, otherwise 
it is +ve. 


The expression given by eq. (1) represents resultant profit 
or loss according as it is +ve or —ve. 





Illustration 14: ‘A’ sells a horse to “В” at a profit of 
5% and “В” sells it: to “С” at a profit of 10%. Find out 
the resultant profit per cent. 

Solution: We have, т = 5 and n = 10. 


% =| mno o. 
Resultant profit % = 100 





нө 2 
100 


1 1 
3104 ог, 15-% 
2 2 
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Illustration 15: Manoj sells a shirt to Yogesh at a 
profit of 15%, and Yogesh sells it to Suresh at a loss 
of 10%. Find the resultant profit or loss. 

Solution: Here, m = 15, n = -10 


mn 
Resultant profit/loss % = [n tnt i) 
(issi 5 -(i5-1- 5) 
100 100 


1 
= 7/2% or к» 





which represents profit as the sign is +ve. 


When two different articles are sold at the same 


selling price, getting gain/loss of x% on the first 
and gain/loss of y% on the second, then the overall 
% gain or % loss in the transaction is given by 


100(x + y) + 2xy 
(100 + х) + (100 + y) 


The above expression represent overall gain or loss 
according as its sign is +ve or —ve. 


When two different articles are sold at the same 


selling price getting a gain of x% on the first and 
loss of x% on the second, then the overall% loss 
in the transaction is given by 


2 
219 
(5) ° 


Note that in such questions, there is always a loss. 


0, 





Explanation 
Let, each article be sold at $2. 


Since gain/loss of x% is made on the first, cost price 


of the first article 
1 
ЭРЭ 00 
100+ x 


Also, gain/loss of y% is made on the second. Therefore, 
cost price of the second article 


_ 1 
~ 2 (100+ y 


100 m 100 
Total C.P. = z 1004 x 100+ y 


= (100 + у) + 100 (100 + 2 
32 с 











(100 + x) 100+ у) 
Total S.P. = 2z. 


‚Р.— C.P. 
Overall % gain or loss = LA x 100 


1002 [100+ x+100+ y] 
(100+ x)(100 у) 
100z[100+ x +100+ y] 
(100+ x)(100+ у) 
2(100+ x)(100+ y) — 100(200 4 x + у) 
100(200 4- х+ y) x 
100x+100y+2xy | 
~ (100+x)+(100+ y) ^^ 
| 100(х--у)--2ху | 
(100+ х)+ (100+ y) | ^ 


In case у = —x, we have 














100 








2 


Overall 96 gain ог loss = зээ 96, 
100 


Since the sign is —ve, there is always a loss. 


Illustration 16: Mahesh sold two scooters, each for 
324000. If he makes 20% profit on the first and 15% 
loss on the second, what is his gain or loss per cent in 
the transactions? 

Solution: Here, x = 20 and y = -15. 


Over all gain/loss % 


100 (x + y) + 2xy “ 
0 
(100 + x) + (100 + y) 








100(20 – 15) +2 x 20x -15 % 
| (400-20)-(00-15 | 

100 % = 20 % 

205 41 
which represents loss, being a —уе expression. 
Illustration 17: Rajesh sold two horses for $990 each; 
gaining 10% on the one and losing 10% on the other. 
Find out his total gain or loss per cent. 
Solution: Here, x — 10. 





xr 10Y 
Overall loss % = (=) % = (8) % = 1% 


A merchant uses faulty measure and sells his goods 
at gain/loss of x%. The overall % gain/loss(g) is 


given by 
100+ = True measure 





100+х Е aulty measure 


If the merchant sells his goods at cost price, then x = 0. 
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A merchant uses y% less weight/length and sells 
his goods at gain/loss of x%. The overall % gain/ 
loss is given by 


yx 
- х 100 |o 
(225) j 


Illustration 18: A dishonest shopkeeper professes to sell 
cloth at the cost price, but he uses faulty meter rod. His 
meter rod measures 95 cm only. Find his gain per cent. 
Solution: Here, true measure = 100 cm. 





False measure = 95 cm. 
Since the shopkeeper sells the cloth at cost price, .. x = 0. 
Overall gain % is given by 


100+ g _ True measure 








100+ x Faulty measure 
+ 
100 g_10_ 100 + ¢= 100 x 100 
100 95 95 
10000 5 


о-и 
8795 19 


Illustration 19: A dishonest shopkeeper professes to sell 
his goods at cost price, but he uses a weight of 800 g 
for the Kg weight. Find out his gain per cent. 


Solution: True measure = 1000 g. 
False measure = 800 g. Also, x = 0. 
Overall gain % is given by 


100+ g _ True measure 





100+x False measure 





100+g 1000 1000 x 100 
= s о nee 
100 800 & 800 
1000 | 
= g=- -100-25% 


Illustration 20: A shopkeeper sells goods at 44% loss 
on cost price, but uses 30% less weight. What is his 
percentage profit or loss? 

Solution: Here, x = —44 and y = 30. 


Overall gain/loss% = цав: 
100 





| 100% 


= 30-44 100 о, 
100-30 


-14 
= EXE = -2094, 


which represents loss being a negative expression. 


A person buys two items for ЎА and sells one at 
a loss of /% and the other at a gain of g%. If each 
item was sold at the same price, then 


(a) The cost price of the item sold at loss 
Е A(100 + %gain) 
(100 — %loss) + (100 + % gain) 





(b) The cost price of the item sold at gain 


Е A(100 — % loss) 
~ (100 — %loss) + (100 + % gain) 








Illustration 21: Ramesh buys two books for 3410. He 
sells one at a loss of 20% and the other at a gain of 
25%. If both the books are sold at the same price, find 
out the cost price of two books. 


Solution: Cost price of the book sold at a loss of 20% 


410 (100 + 25) 
(100 — 20) + (100 + 25) 





_ 410x125 заа 
80 + 125 


Cost price of the book sold at a profit of 25% 
410 (100 — 20) _ 410x 80 
= (100— 20) + (100+ 25) 80-125 
= $160. 





If two successive discounts on an article are m% and 
n% respectively, then a single discount equivalent to 
the two successive discounts will be: 


Explanation 
Let, the marked price of the article be $100. 
S.P. after the first discount = %(100 — т) and discount 
ст (100 — m) x n 
Е 100 
Single equivalent discount 


[ms (100 — m) x d 
m =) 
x 100 4 


100m + 100n — mn 
0 
100 "n 


4 mn 
т i — |0 
100) "o 


at n% on %(100 — m) 
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(2) If three successive discounts on an article are (26, m% 
and n% respectively, then a single discount equivalent 
to the three successive discounts will be 





| (Im + In + mn) Hg 
і-т-п + % 


100 100° 


Explanation 
Let, the marked price of the article be $100. 
S.P. after the first discount = $(100 - /). 
Second discount at m% оп 3(100 – /) 
" QU Bal 
100 
S.P. after second the discount 
(100 — 7) m 
100 
z 100 (100 — 7) – (100 – 7) m 
100 
(100 – 7) · (100 — т) 
H 100 
(100 — 7) (100 — m) 
100 
(100 — 7) (100 — m)n 
Е 100 x 100 
S.P. after the third discount 
(100 —7)(100— m) (100— 7) (100 — m)n 





= «(100 — /) 





Third discount at n% on € 

















100 100 x100 
_ z (100 — D 100 — т) (100 — n) 
" 100 x 100 
(Im + In + тп) тп 
=|/+m+n + E 
100 (100) 


. Single equivalent discount 





- (reme (Im + In + тп) тп |» 


+ 
100 (100): 


Illustration 22: Find a single discount equivalent to 
two successive discounts of 10% and 20%. 
Solution: The equivalent single discount is given by 


10 x 20 





[10+ 20- | i.e., 28% 


Illustration 23: Find out a single discount equivalent 
to three successive discounts of 10%, 20% and 30%. 


Solution:The equivalent single discount is given by 








10+20+30 (10х20+10х30+20х30) В % 
100 100 
4 
1.6; балы % = 9, or 49.6% 
10 10 


Illustration 24: Two shopkeepers sell machines at the 
same list price. The first allows two successive discounts 
of 30% and 16% and the second 20% and 26%. Which 
discount series is more advantageous to the buyers? 


Solution: A single discount equivalent to the two 
successive discounts of 30% and 16% is 


30x16 
30-16- 9 
| 100 js 





24 1 
or, (- м or, 41-% 
5 5 


Also, a single discount equivalent to the two successive 
discounts of 20% and 26% is 





(20+ 26- S n 


100 


26 
Or, [4s- 26), ог 404% 
5 5 


Clearly, the discount series being offered by the first 
shopkeeper is more advantageous to the buyers. 


(13) A shopkeeper sells an item at $2 after offering a 
discount of d% on labelled price. Had he not 
offered the discount, he would have earned a profit 
of p% on the cost price. 


The cost price of each item is given by 
100? 2 | 
us mE (100+ р) |’ 
Illustration 25: А shopkeeper sold sarees at 3266 
each after giving 5% discount on labelled price. Had he 
not given the discount, he would have earned a profit 


of 12% on the cost price. What was the cost price of 
each saree? 

Solution: We have, labelled price z = 3266, discount d 
= 5% and profit p = 12% 

Using the formula 








100? z 
= (100 — d) (100 + p) 
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we get the cost price of each saree 





41 100x100x266 
(100 — 5) (100 + 12) 


ЕХЕКС15Е-1 


. Mohan buys a watch for #350 and sells it for 4392. 


Find out his percentage of profit. 


(a) 996 (b) 12% 
(c) 1496 (d) None of these 


. Ramesh purchased a bicycle for $5200 and spent 


2800 on its repairs. He had to sell it for 25500. Find 
out his profit or loss per cent. 


1 
(a) 8 2 % loss 
(c) 9% 


1 . 
(b) 7 2s gain 
(d) None of these 


. А man buys 10 articles for %8 and sells them at 


31.25 per article. His gain per cent is: 


(a) 55% 
(c) 40% 


1 
(b) 56 7 96 
(4) None of these 


. A toothpaste labeled at $80 is sold for 268. The rate 


of discount is: 
(a) 12% 
(c) 15% 


(b) 14% 
(d) None of these 


. Sardar Singh bought 200 dozen oranges at 710 a 


dozen. He spent $500 on transportation. He sold them 
at 71 each. What was his profit or loss per cent? 
(a) 4% (b) 6% 

(c) 596 (d) None of these 


. Mr Verma sold his scooter for $10500 at a gain of 


5%. Find out the cost price of the scooter. 


(a) 310300 (b) 310700 
(c) 310000 (d) None of these 


. Suresh buys a camera for $1800 and sells it at 10% 


loss. Find out its selling price. 


(a) 31620 (b) 31730 
(c) 1650 (d) None of these 


. Hemant purchased 120 rims of paper at $80 per rim. 


He spent 3280 on transportation, paid octroi at the 
rate of 40 paise per rim and paid 372 to the coolie. 
If he wants to have a gain of 8%, the selling price 
per rim must be: 


10. 


11. 


12. 


13. 


14. 


15. 


_ 100x100x266 _ 2250. 
95 х 112 
(a) 289 (b) 290 
(с) #95 (d) None of these 


. A shopkeeper loses 7% by selling a cricket ball for 


#31. For how much should he sell the ball so as to 
gain 5%? 
(а) $50 
(с) $35 


(b) 265 
(4) None of these 


A shopkeeper sold some articles at 435 per piece 
and gained 40%. What would be the selling price 
of each article to earn 60% profit? 


(а) 340 (b) 345 

(c) $50 (d) None of these 

A man bought apples at the rate of 6 for 320 and 
sold them at 4 for $16. His estimated profit % is: 
(a) 2396 (b) 18% 

(c) 2096 (d) None of these 

A fruit vendor buys 10 bananas for “14 and sells 


them at 12 for 315. Find his percentage gain or loss. 


(a) 105% loss (b) 105% gain 


(c) 9% gain (d) None of these 


If eggs are bought 12 for $10 and sold at 10 for $12. 
What is the gain or loss%. 

(a) 40% loss (b) 44% gain 

(c) 44% loss (d) None of these 


If the cost price of 21 watches is equal to the selling 
price of 18 pieces, then what would be the gain per 
cent in this transaction? 


(a) 6 5% (b) 7% 


2 
(с) 6 3^4 (d) None of these 
A shopkeeper gains the cost of 8 metres thread by 
selling 40 metres thread. Find his gain per cent. 
(a) 19% (b) 2096 
(c) 2296 (d) None of these 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


If the selling price of 2/3 of a certain quantity of 
milk be equal to the cost price of whole milk, then 
what will be the gain per cent in this transaction? 
(a) 50% (b) 48% 

(c) 5396 (d) None of these 


A shopkeeper sells 20 pencils for the same amount 
of money as he paid for 25 pencils. What is his gain 
per cent? 

(a) 2096 (b) 2596 

(c) 2496 (d) None of these 

Mohit lost 18% by selling a bicycle for #1230. 
What per cent shall he gain or loss by selling it 
for 31600? 


(a) 62% loss (b) 4% gain 


(c) 6 5% gain (d) None of these 


A shopkeeper sells an article at a gain of 10%. Had 
he sold it at a loss of 20%, its selling price would 
have been $180 less. What is the cost price of the 
article? 
(а) $630 
(с) $580 
A person sells 36 oranges рег 71 and makes а loss 
of 4%. Find how many oranges per 7 to be sold to 
have a gain of 8%? 
(a) 1/32 

(c) 1/16 

A person sells a colour TV at 1096 below the cost 
price. Had he received $1494 more, he would have 


(b) $600 
(d) None of these 


(b) 5 
(d) None of these 


1 . 
made a profit of о What was the cost price 
of the colour TV? 


(a) 26400 (b) 27200 
(с) #6640 (а) None of these 


Vijay sold a watch at a gain of 5%. Had he sold it 
for 372 more, he would have gained 13%. Find out 
the cost price of the watch. 

(a) “900 (b) “910 

(с) $870 (d) None of these 

Sita sells a calculator to Gita at a gain of 17% and 


Gita sells it to Anu at a loss of 25%. If Anu pays 
$1842.75 for it, then what did Sita pay for it? 


(a) 32080 (b) 32100 
(c) 32110 (d) None of these 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


“А” buys an article and sells it to “В” at a profit of 
10%, “В” sells it to ‘С’ gaining 20%. If “С? gives 
3924, what amount did ‘A’ give? 


(a) “700 (b) 3724 
(c) $780 (d) None of these 
“А” sells an article to “В” at a gain of 20% and ‘B’ 


sells it to “С” at a gain of 10% and “С”? sells it to 


1 1 
*D' at a gain of 12 270 If ‘D’ pays 329.70 what did 


it cost to ‘A’? 


(a) 320 (b) 324 
(c) $18 (d) None of these 
Rajesh sells taperecorder to Mihir at a loss of 10% 


and Mihir sells it to Shiv at a loss of 2096. If Shiv 
pays 31440 for it, at what price did Rajesh buy? 


(a) $1920 (b) 22000 
(c) 21800 (d) None of these 
A man sells a scooter to his friend at 10% loss. If 


the friend sells it for 454000 and gains 20%, find 
out the original cost price of the scooter. 


(а) $50000 (b) $45000 
(с) $40000 (4) None of these 


“А” sells a good to “В” at a profit of 10% and B sells it 
to “С” at a profit of 20%. Find out the resultant profit. 


(a) 33596 (b) 2096 
(c) 33296 (d) None of these 
A manufacturer sells an article to a wholesale dealer 


at a profit of 20%. The wholesale dealer sells it to a 
retail merchant at a loss of 5%. Find out the resultant 
profit or loss. 

(a) 14% loss (b) 14% gain 

(c) 12% gain (d) None of these 

A man sold two watches for #3750 each. On one 
he gained 5%, and on the other, he lost 5%. What 
was his total gain or loss percentage? 


1 1 
(a) 1 4 % (5) 5 % 
(c) n (d) None of these 
А men sells two houses at the rate of &1.995 Lakhs 


each. On one house he gains 20% and on the other 
he loses 20%. His gain or loss per cent in the whole 
transaction is: 


(a) 5% loss 
(c) 4% loss 


(b) 496 
(d) None of these 
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32. 


33. 


34. 


35. 


36. 


37. 


A shopkeeper sold two bicycles for 31500 each. On 
one, he gains 25% and on the other he loses 20%. 
His gain or loss per cent in the whole transaction is: 


1 | 
(a) 2 г % loss (b) 2 z % gain 


(c) 2% gain (d) None of these 

A man sells two articles, each for #640. He earns 
20% profit on the first, and 40% profit on the second. 
Find his overall per cent profit. 


1 
(а) 295% (b) 28-% 


(с) 29 — (d) None of these 

A person sells two articles, each for 31040. He incurs 
20% loss on the first and 10% loss on the second. 
Find out overall per cent loss. 


5 5 
122% b) 15> 
2) 122% (0 1517 


(с) 13 5% (4) None of these 

A grocer sells rice at a profit of 20% and uses a 
weight which is 25% less. Find out overall gain 
percentage. 

(a) 60% (b) 65% 

(c) 58% (d) None of these 

A shopkeeper sells goods at 10% loss on cost price, 


but uses 20% less weight. What is his profit or loss 
percentage? 


1 
(а) 2% раш (b) 7-2 1058 


(с) 2 5% gain (d) None of these 


39. 


40. 


inaccurate metre scale and actually gains 15%. Find 
out the actual length of the scale. 

(a) 72.4 cm (b) 71.34 cm 

(c) 78.25 cm (d) None of these 


. A cloth dealer professes to sell cotton at cost price, 


but uses a meter having a length of 80cm only and 
charges for the meter. Find his gain per cent. 


(a) 2596 (b) 3096 
(c) 40% (d) None of these 
Sudeep buys two CDs for 3380 and sells one at a 


loss of 22% and the other at a gain of 12%. If both 
the CDs are sold at the same price, then the cost 
price of two CDs is: 


(a) 2196, 3225 (b) 3230, 2140 
(c) 3224, 8156 (d) None of these 


An article is listed at $65. A customer bought this 
article for $56.16 and received two successive 
discounts of which one is 10%. Find out the other 
discount in this discount scheme offered by the 
shopkeeper. 


(a) 496 
(c) 696 


(b) 396 
(d) None of these 


. À cash payment that will settle a bill for 250 chairs 


at $50 per chair less 20% and 15% with a further 
discount of 5% on cash payment is: 

(a) #7025 (b) 38075 

(c) 58500 (d) None of these 


. A person sells taperecorders at 71134 each after 


giving a discount of 19% on the marked price. Had 
he not given the discount, he would have earned a 
profit of 40% on the cost price. The cost price of 
each taperecorder is: 


A cloth merchant says that due to slump in the (а) 21000 (b) 21200 
market, he sells cloth at 10% loss, but he uses a (с) 31400 (d) None of these 
EXERCISE-2 


(BASED ON MEMORY) 


. Arun buys one kilogram of apples for X 120 and 


sells it to Swati gaining 2596. Swati sells it to Divya 
who again sells it for 198, making a profit of 10%. 
What is the profit percentage made by Swati? 
(a) 2596 (b) 20% 
(c) 16.67% (d) 15% 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 
2018] 


2. 


A vendor buys bananas at 9 for X 8 and sells at 8 
for € 9. What will be the profit or loss (in 96)? 


(a) 13.2895 profit 
(b) 26.56% loss 
(c) 26.56% profit 
(d) 13.28% loss 
[SSC CGL Tier-II CBE, 2018] 
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10. 


. If a stall sell a pizza at $ 200 he makes 20% loss 


if he wants to make 10% profit then at what price 
(in S) should he sell? 
(a) 250 
(c) 275 


(b) 300 
(d) 325 
[SSC CGL Tier-II CBE, 2018] 


. If the selling price is tripled and cost price doubled 


the profit would become 65%. What is the present 
profit (in 99)? 
(a) 20 
(c) 25 


(b) 15 
(d) 10 
[SSC CGL Tier-II CBE, 2018] 


. Ifa vendor sells a coconut at Ў 14.4 he makes 10% 


loss. If he wants to make 25% profit, there at what 
price (in 7) should he sell? 
(a) 18 (b) 20 
(c) 16 (d) 22 
[SSC CGL Tier-II CBE, 2018] 


. Selling price of a chair is € 1386. If loss per cent 


is 2396 then what is the cost price (in X) of chair? 
(a) 1600 (b) 1800 
(c) 1900 (d) 1067 

[SSC CHSL (10 + 2) Tier-I CBE, 2018] 


. Selling price of a glass is $ 1965 and loss per cent 


is 25%. If selling price is € 3013, then what will be 
the profit per cent? 
(a) 13 
(c) 15 


(b) 10.4 
(d) 20 
[SSC CHSL (10 + 2) Tier-I CBE, 2018] 


. On a certain item profit is 150%. If the cost price 


increase by 25% what will be the new profit margin 
(in 96) 
(a) 25 
(c) 100 


(b) 50 
(d) 75 
[SSC CGL Tier-II CBE, 2018] 


. A wholesaler had 200 dozens of mangoes. He sold 


some of these mangoes at 20% profit and the rest at 
1096 profit, so that he made 1396 profit on selling all 
the mangoes. How many mangoes (in dozens) did 
he sells at 20% profit? 
(a) 140 

(c) 80 


(b) 60 

(d) 120 
[SSC CGL Tier-II CBE, 2018] 
At a village trade fair a man buys a horse and a 


camel together for $ 51,250. He sold the horse at 
a profit of 25% and the camel at a loss of 20%. If 


11. 


12. 


13. 


14. 


15. 


16. 


he sold both the animals at the same price, then the 
cost price of the cheaper animal was < 
(a) 6600 (b) 7500 
(c) 25000 (d) 20000 
[SSC CGL Tier-II CBE, 2018] 


Oil equal to 20% of the weight of ground nut is 
extracted in a mill. The matter left after extraction is 
sold as cattle feed at the rate of 12.5 per kg. The 
ground nuts are bought at € 20 per kg. the processing 
cost is < 5 рег kg. At what price ($ per kg) should 
the oil be sold to earn 20% profit on total costs (Total 
cost — cost of groundnuts and processing costs)? 
(a) 250 (b) 150 
(c) 200 (d) 100 
[SSC CGL Tier-II CBE, 2018] 

A man buys 10 oranges for a rupee and sells 8 
oranges for a rupee. What is the profit per cent? 
(a) 10 (b) 12.5 
(c) 20 (d) 25 

[SSC Multi-Tasking Staff, 2017] 
A dishonest dealer defrauds to the extent of x% in 
buying as well as selling his goods by using faulty 
weight. What will be the gain per cent on his outlay? 


(b) [+ )% 
X 


2 

x 
c) None of th d +— |% 
(c) of these 9) х) 


[SSC CGL Тіег-П (CBE), 2017] 
A fan costing X 1200 is being sold for X 1500. What 
is the profit per cent? 
(a) 10 
(c) 25 


(a) 2x96 


(b) 12.5 

(d) 20 
[SSC Multi-Tasking Staff, 2017] 
Raman sells a machine for € 39 lakh at a loss. Had he 
sold it for $ 49 lakh, his gain would nhave been three 
times the loss. What is the cost price of the machine? 


(a) € 46.5 lakh (b) € 62 lakh 
(c) € 36.5 lakh (d) € 41.5 lakh 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


A rice trader buys 8 quintals of rice for X 3,600, 10% 
rice is lost in transportation. At what rate should he 
sell to earn 15 % profit? 


(a) < 352.1 per quintal 
(b) < 517.5 per quintal 
(c) < 575 per quintal 
(d) < 582.3 per quintal 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


212| Chapter 9 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


A rice trader buys 16 quintals of rice for $ 5632. 
20% rice is lost in transportation. At what rate should 
he sell to earn 25 96 profit? 


(a) < 225.2 per quintal 
(b) < 550 per quintal 
(c) < 440 per quintal 
(d) < 563.2 per quintal 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


Raheem sells а machine for $48 lakh at a loss. Had 
he sold it for 7 60 lakh, his gain would have been 
5 times the former loss. Find the cost price of the 
machine. 


(a) € 58 lakh (b) € 69.6 lakh 
(c) € 42 lakh (d) € 50 lakh 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 


А man purchased 120 reams of paper at $ 80 per 
ream. He spend $ 280 on transportation, paid octrol 
at the rate of 40 palse per ream and paid % 72 to a 
porter. In order to gain 8% he must sell each ream 
of paper for: 


(a) € 90 
(c) $ 89 


(b) $ 87.5 
(d) $ 85 

[SSC Matric Level, 2017] 
A man bought 15 mangoes for a rupee. How many 
mangoes were sold for a rupee so that there is a loss 
of 25%? 
(a) 10 
(c) 18 


(b) 12 
(d) 20 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


By selling a fan for € 1900 a man has a loss of 5%, 
then at what price (in ©) should he sell the fan to 
gain 20%? 
(a) 2000 (b) 2400 
(c) 2600 (d) 2800 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
Profit obtained on selling an article for X 310 is equal 
to the loss incurred on selling that article for $ 230. 


What will be the loss percentage when selling price 
is < 180? 


1 2 
(a) 16: (b) 165 


1 2 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


A man bought nine pens for a rupee. How many 
pens should be sell for a rupee to gain 50%? 


24, 


25. 


26. 


27. 


28. 


29. 


30. 


(a) 3 
(c) 7 


(b) 6 

(d) 8 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
A shopkeeper professes to sell his goods at cost price 
but uses a 930 gm weight instead of | kilogram 
weight. What will be the profit per cent of the 
shopkeeper? 
(a) 3.76 (b) 7.52 
(c) 9.85 (d) 10.36 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


While selling an article for X 18450, a person suffered 
a loss of 50%. At what price he should have sold 
the article (in X) to earn a profit of 50%? 


(a) 13837 (b) 52000 
(c) 55350 (d) 56775 
[SSC CGL Tier-I (CBE), 2017] 


A man gains 1596 by selling a calculator for a certain 
price. If he sells it at the triple the price, then what 
will be the profit percentage? 
(a) 125 (b) 175 
(c) 225 (d) 245 

[SSC CGL Tier-I CBE, 2017] 
By selling 90 pens for X 80 a man loses 2096. What 
should be the selling price (in X) of 90 pens for 20% 
profit? 
(a) 90 
(c) 110 


(b) 100 
(d) 120 
[SSC CGL Tier-I CBE, 2017] 
A trader buys 500kg of cotton for X 9,000. 10% of 
this cotton is spoiled due to rain. At what rate (3 / 
kg) should he sell the rest to earn 10% profit? 
(a) 25 (b) 30 
(c) 22 (d) 20 
[SSC CGL Tier-I CBE, 2017] 
A trader had 1200 kg of rice. He sold a part of it 
at 5% profit and the rest at 11% profit, so that he 
made a total profit of 7%. How much (in kg) rice 
did he sell at 596 profit? 
(a) 900 (b) 600 
(c) 400 (d) 800 
[SSC CHSL (10 + 2) Tier-I (CBE), 2017] 
If cost price is X 150 less than the selling price and 
profit is 2096, then what is the selling price (in 3)? 
(a) 750 (b) 800 
(c) 850 (d) 900 
[SSC Multi-Tasking Staff, 2017] 


Profit and Loss 2 


31. 


32. 


33, 


34. 


35. 


36. 


37. 


1 
If profit is faa of selling price, what is the profit 
per cent? 


(b) 10 


1 
(d) “7 


[SSC Multi-Tasking Staff, 2017] 


The ratio of cost price and selling price of an article 
is 25 : 26. The per cent of profit will be 
(a) 26% (b) 25% 
(c) 1% (d) 4$ 

[SSC CGL Тїег-П (CBE), 2017] 
Profit of € 144000 has to be divided among three 
partners Akram, Bipin and Chintan in the ratio 3 : 
2:7. How much $ does Chinatn get? 
(а) < 84000 (b) $ 24000 
(c) < 36000 (d) 5 42000 

[SSC CGL Tier-I (CBE), 2017] 


P invests $ 9100 for 3 months. О invests € 6825 for 
2 months and R X 8190 for 5 months in a business. 
If the total profit amounts to € 4158, how much 
profit should O get? 
(a) X 682.50 

(c) < 1386 


(b) < 693 
(d) X 346.50 
[SSC Matric Level, 2017] 


Raman, Manan and Kamal are partners and invest in 
: | 2 
a business such that Raman invests 5 th of total and 
. 3 . . 
Manan invests "he of the total. What is the ratio of 


profits of Raman, Manan and Kamal respectively? 
(а) 16: 15:9 (b) 16:15:31 
(c)2.:3:5 (d) 15 : 16 :9 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
If the ratio of the cost price and selling price of an 
article is 20 : 21, then what will be the profit per cent? 
(a) 5% (b) 4.5% 
(c) 6% (d) 7.596 

[SSC Multi-Tasking Staff, 2017] 

On an article the profit is 210% of the cost price. If 
the cost price increase by 40% but the selling price 
remains constant, approximately what per cent of 
selling price will be the profit? 
(a) 55 (b) 62 
(c) 74 (d) 85 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


The profit earned by a shopkeeper by selling a bucket 
at a gain of 8% is $ 28 more than when he sells it 
at a loss of 8%. The cost price (in Rupees) of the 
bucket is 


(a) 170 (b) 190 
(c) 175 (d) 165 

[SSC CGL Tier-II CBE, 2017] 
A trader sold an article at a gain of 20%. Had he 


purchased it for 40% more and sold for X 24 less, 
he would have incurred a loss of 20%. What is the 
cost price (in X) of the article? 
(a) 150 (b) 300 
(c) 450 (d) 600 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
Mr. Kapur purchased two toy cycles for $ 750 each. 
He sold these cycles, gaining 6% on one and losing 
4% on the other. The gain or loss per cent in the 
whole transaction is 


(a) 1% loss 
(c) 1.5% loss 


(b) 1% gain 
(d) 1.5% gain 
[SSC CGL Tier-II (CBE), 2017] 


A man bought 500 metres of electronic wire at 50 
paise per metre. He sold 50% of it at a profit of 5%. 
At what per cent should he sell the remainder so as 
to gain 10% on the whole transaction? 


(a) 13% (b) 12.5% 
(c) 15% (d) 20% 

[SSC CGL Tier-II (CBE), 2017] 
A shopkeeper sold one-third of his goods at a loss of 


15%. To get a profit of 10% on the whole transaction, 
he should sell the remaining articles at a profit of 


(a) 225% (b) 165% 


(c) 15% (d) 25% 
[SSC Multi-Tasking Staff, 2017] 
A trader buys two articles for € 4000 each. While 


selling if he gains 12.5% on one and loses 20% on 
the other, then what will be the overall loss per cent? 
(a) 2.5 (b) 3.75 
(c) 5 (d) 5.25 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


On selling an article for 8170, a shopkeeper loses 
15%. In order to gain 20%, he must sell that article 
at rupees: 
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45. 


46. 


47. 


48. 


49. 


50. 


51. 


(а) 215.50 
(с) 240 


(b) 212.50 
(d) 210 
[SSC CGL 2017] 


By Selling 80 ball pens for $140, a retailer loses 
30%. How many ball pens should he sell for $104 
so as to make a profit of 30%? 
(a) 32 (b) 52 
(c) 48 (d) 42 
[SSC CGL 2017] 

If the selling price of 40 articles is equal to the cost 
price of 50 articles, the loss or gain per cent is 
(a) 25% gain (b) 20% gain 
(c) 25% loss (d) 20% loss 

[SSC CGL Tier-I (CBE), 2016] 
By what fraction selling price (S.P.) must be 


multiplied to get the cost price (C.P.) if the loss is 
20%? 


(a) (b) 


(c) (4) 


[SSC CGL Tier-II (CBE), 2016] 


A shopkeeper sells rice at 1096 profit and uses weight 
30% less than the actual measure. His gain per cent 
is 


мым A 
Ala joo 


1 


(a) 572% (b) 575% 


2 
(с) 575% (а) 575% 


[SSC CGL Тіег-П (CBE), 2016] 


A man bought 4 dozen eggs at € 24 per dozen and 
2 dozen eggs at X 32 per dozen. To gain 20% on 
the whole, he should sell the eggs at 


(а) < 16 per dozen (b) X 21 per dozen 


(c) € 32 per dozen (d) € 35 per dozen 

[SSC CGL Tier-I (CBE), 2016] 
By selling cloth at X 9 per meter, a shopkeeper loses 
10%. Find the rate at which it should be sold so as 
to earn profit of 15%. 
(a) “ 11.20 
(c) € 11.40 


(b) € 11.30 
(d) € 11.50 
[SSC CGL Tier-I (CBE), 2016] 


Kamal has some apples. He sold 40% more than he 
ate. If he sold 70 apples, how many dis he eat? 


52. 


53. 


54. 


55. 


56. 


57. 


(a) 18 
(c) 50 


(b) 42 
(d) 90 
[SSC CGL Tier-I (CBE), 2016] 


A and B jointly made a profit of € 1650 and they 
1 : 
decided to share it such that а of A’s profit is equal 


2 А 
to 5 of B’s profit. Then profit of B is 


(a) € 700 
(c) € 850 


(b) € 750 
(d) € 800 
[SSC CGL Tier-II CBE, 2016] 


Anil started a business with an investment of $ 
25,000. After 3 months, Vishal joined his business 
with a capital of € 30, 000. At the end of the year, 
they have made a profit of $ 19,000 what will be 
Anil's share in the profit? 


(a) € 10,000 (b) € 12,500 
(c) € 10,250 (d) € 14,000 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2016] 
Instead of dividing 391 cookies among 3 children A, 


В, C in the ratio it it was divided in to the 


ratio 5 : 4 : 8. Who gains the most and how many? 


(a) A, 21 cookies 
(b) B, 78 cookies 
(c) C, 98 cookies 
(d) C, 78 cookies 
[SSC CPO SI & ASI, 2016] 


After selling 5% of a quantity of sugar, 5 kg of sugar 
remains. Find the total quantity of sugar. 


5 
(b) 55 


(d) 95 kg 
[SSC CGL Tier-I (CBE), 2016] 


A shopkeeper purchases two items for € 520. One 
of them is sold gaining 16% and the other at a loss 
of 10%, thus making no profit or loss. What is the 
selling price of the item sold at loss? 


(a) 19 kg. 


(c) 100 kg 


(a) € 288 (b) € 232 
(c) € 320 (d) € 200 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2016] 


The marked price of an article is $ 5000. But due to 
a special festive offer a certain per cent of discount is 
declared. Mr. X availed this opportunity and bought 
the article at reduced price. Не then sold it at $ 5000 
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58. 


59. 


60. 


61. 


1 
and thereby made a profit of n . The percentage 


of discount allowed was 


(a) 10 (b) 3 : 


Ї 


1 
(c) E (d) ШЕ 


[SSC CGL Тїег-П CBE, 2016] 


A man buys a table and a chair for € 500. He sells 
the table at a loss of 10% and the chair at a gain 
of 10%. He still gains $ 10 on the whole. The cost 
price of chair in rupees is: 


(a) € 200 (b) € 250 
(c) € 300 (d) € 350 
[SSC CGL Tier-I (CBE), 2016] 


If a commission at the rate of 10% is given to a 
bookseller on the marked price of a book by the 
publisher, the publisher gains 20%. If the commission 
is increased to 15% then the gain percent would be: 


1 


(а) 165% (b) 13-96 


1 
(с) 152% (d) 125% 


[SSC CPO SI, ASI, 2016] 
‘A’ bought a certain quantity of oranges at total cost 
of 21200/-. He sold 1/34 of those oranges at 20% 
loss. If A earns an overall profit of 10%, at what 
percent profit did A sell the rest of the oranges? 


(a) 16% (b) 15% 
(c) 22% (d) 25% 
(е) 20% 


[IBPS, 2015] 


Present age of Bob is equal to Abby’s age 8 years 
ago. Four years hence, the respective ratio between 
Bob's age and Abby’s age will be 4 : 5 at that time. 
What is Bob's present age? 

(b) 32 years 

(d) 20 years 


(a) 24 years 
(c) 40 years 
(e) 28 years 

[IBPS, 2015] 


Directions (62-65): In these questions, two equations 
numbered I and II are given. You have to solve both the 


equations and mark the appropriate option. 


Give Answer: 


(1) If x» y 


(2) If xz y 


(3) If x « y 


(4) If relationship between x and y cannot be determined 


(5 х<у 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


L 2x74+19x+45=0 


П. 2у2 +11у+12=0 
[IBPS, 2015] 


L 3х2 -13x+12=0 


П. 252 -15y 4 28-0 
[IBPS, 2015] 


L x?-16 


П. 252 -17y 436-0 
[IBPS, 2015] 


IL 6x^419x41520 


П. 3? +11у+10=0 
[IBPS, 2015] 


L 2x*-11x+15=0 


П. 2y’-1ly+14=0 

[IBPS, 2015] 
10% discount and then 20% discount in succession 
is equivalent to total discount of 
(a) 15% (b) 30% 
(c) 24% (d) 28% 

[SSC, 2015] 


The marked price of a watch was 3720. A man bought 
the same for 3550.80 after getting two successive 
discounts, the first being 1096. The second discount 
rate is 


(a) 12% 
(c) 1596 


(b) 14% 
(d) 1896 

[SSC, 2015] 
Allowing 2096 and 1596 successive discounts, the 
selling price of an article becomes 33,060; then the 
marked price will be 
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70. 


71. 


72. 


73. 


74. 


75. 


(а) 24,400 
(с) 54,500 


(b) 35,000 
(4) 24,000 

[SSC, 2015] 
If a shopkeeper wants to give 20% discount on a 
toy, he has to sell it for $300. If he sells it at X405, 
then his gain percent is 
(a) 5% (b) 8% 
(c) 4% (d) 6% 

[SSC, 2015] 

Ram sold two horses at the same price. In one he 
gets a profit of 10% and in the other he gets a loss 
of 10%. Then Ram gets 
(b) 1% profit 
(d) 2% loss 


(a) no loss or profit 
(c) 196 loss 
[SSC, 2015] 


A manufacturer fixes his selling price at 33% over 
the cost of production. If cost of production goes up 
by 12% and manufacturer raises his selling price by 
10%, his percentage profit is 


5 


3 
(а) 36:-% (b) 28-% 
9 8 


(с) 302% (d) 35% 


[SSC, 2015] 


The marked price of a tape recorder is 712,600. А 
festival discount of 5% is allowed on it. Further for 
cash payment, a second discount of 2% is given. The 
cash payment, in rupees, is to be made for buying 
it 1s 

(a) 11,370.60 
(c) 11,703.60 


(b) 11,073.60 
(d) 11,730.60 

[SSC, 2015] 
A man purchases some oranges at the rate of 3 for 
340 and the same quantity at 5 for X60. If he sells 
all the oranges at the rate of 3 for 350, find his gain 
or loss percent (to the nearest integer). 
(a) 31% loss (b) 3196 profit 
(c) 34% loss (d) 32% profit 

[SSC, 2015] 

A dealer fixed the price of an article 40% above 
the cost of production. While selling it he allows 
a discount of 20% and makes a profit of $48. The 
cost of production (in X) of the article is 
(a) 360 (b) 420 
(c) 400 (d) 320 
[SSC, 2015] 


76. 


77. 


78. 


79. 


81. 


82. 


83. 


There would be a 10% loss, if rice is sold at €54 
per kg. To earn a profit of 2096, the price of rice 
per kg will be 
(a) 570 
(c) %65 


(b) 372 
(d) 363 

[SSC, 2015] 
A man sells an article at 5% above its cost price. If 
he had bought it at 5% less than what he had paid 
for it and sold it at X2 less, he would have gained 
10%. The cost price of the article is 


(а) 3400 (b) “100 
(c) 3200 (d) 3300 

[SSC, 2015] 
Articles are marked at a price which gives a profit 


of 25%. After allowing a certain discount the profit 
reduces to 12/596. The discount percent 15 


(a) 12596 (b) 11.1% 
(c) 1096 (d) 12% 

[SSC, 2015] 
A shopkeeper gains 17% after allowing a discount 


of 10% on the marked price of an article. Find his 
profit percent if the article is sold at marked price 
allowing no discount. 
(a) 2796 
(c) 3796 


(b) 30% 
(d) 23% 
[SSC, 2015] 


. List price of a book is “100. A dealer sells three 


such books for 3274.50 after allowing discount at а 
certain rate. Find the rate of discount. 
(a) 8.16% (b) 8.596 
(c) 8.34% (d) 8.33% 

[SSC, 2015] 
The printed price of an article is 40% higher than its 
cost price. Then the rate discount so that he gains 
1296 profit 1s: 
(a) 1596 
(c) 1896 


(b) 2196 
(d) 20% 

[SSC, 2015] 
Cost price of 100 books is equal to the selling price 
of 60 books. The gain percentage or less percentage 
is: 


3 
(a) 662% (b) 665% 


(с) 67% (4) 66% 


[SSC, 2015] 
If the discount of 10% is given on the marked price of 


a radio, the gain is 20%. If the discount is increased 
to 20%, the gain is:- 
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84. 


85. 


86. 


87. 


88. 


89. 


(а) 619 (5) 596 


(с) 75% (4) 65% 


[SSC, 2015] 
A dealer buys an article listed at $100 and gets 
successive discounts of 10% and 20%. He spends 
10% of the Cost Price on transportation. At what 
price should he sell the article to earn a profit of 
15%? 
(а) 392.00 
(с) “90.80 


(b) 391.08 
(d) 391.20 

[SSC, 2015] 
A shopkeeper allows a discount of 1096 on the marked 


price of a camera. Marked price of the camera, which 
costs him X600, to make a profit of 20% should be:- 


(a) “700 (b) 3800 
(c) “750 (d) 3650 

[SSC, 2015] 
A dealer sold a bicycle at a profit of 10%. Had he 
brought the bicycle at 1096 less price and sold it at 
a price $60 more, he would have gained 25%. The 
cost price of the bicycle was- 
(a) 32600 (b) 32000 
(c) 32200 (d) 32400 

[SSC, 2015] 
The difference between successive discounts of 4096 
followed by 30% and 45% followed by 20% on the 
marked price of an article is X12. The marked price 
of the article is: 
(а) 2400 
(с) 5800 


(b) 3200 
(d) 4600 

[SSC, 2015] 
Find a simple discount equivalent to a discount series 
of 10%, 20% and 25% 
(a) 45% 
(c) 52% 


(b) 55% 
(d) 46% 
[SSC, 2015] 


Cost price of 100 books is equal to the selling price 
of 60 books. The gain or loss percentage will be: 


(а) 662% (b) 664% 
3 4 


(c) 66% (d) 663% 


[SSC, 2015] 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


An article which is marked at 3975 is sold for $897. 
The % discount is? 
(a) 6% 

(c) 12% 


(b) 10% 
(d) 8% 

[SSC, 2015] 
A shopkeeper sold an item at 10% loss after giving 


a discount equal to half the marked price. The cost 
price of the item is: 


(a) - of marked price 
4 : 
(b) © of marked price 
5 | 
(с) 9 of marked price 
7 . 
(d) — of marked price 
9 [SSC, 2014] 
A person purchased a saree for 27710 after availing 


a net discount of $1285. The percentage of discount, 
the saree-shop offers, 1s: 


2 
(a) 42% (b) 145% 


3 


4 
14-% d) 14--9 
(с) 7% (9) 2 


[SSC, 2014] 
A cycle dealer offers a discount of 1096 and still 
makes a profit of 26%. What does he pay for a cycle 
whose marked price is 28407 
(а) $600 (b) $650 
(с) $700 (4) $750 

[SSC, 2014] 


If the cost price of an item is сог its marked price and 


if it is sold at a discount of 10%, then there will be: 
(a) 25% profit (b) 40% profit 
(c) 50% profit (d) 125% profit 

[SSC, 2014] 
An item costing 3200 is being sold at 10% loss. If 


the price is further reduced by 5%, the selling price 
will be: 


(а) “170 (b) “171 
(с) 2175 (а) 2179 

[SSC, 2014] 
A shopkeeper buys 144 items at 90 paisa each. On 


the way 20 items are broken. He sells the remainder 
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97. 


98. 


99. 


100. 


101. 


102. 


at 71.20 each. His gain per cent correct to one place 
of decimal is: 
(a) 13.896 
(c) 14.896 


(b) 14.6% 
(d) 15.896 

[SSC, 2014] 
There is a profit of 2096 on the cost price of an 
article. The per cent of profit, when calculated on 
selling price is: 


(a) 165% (b) 20% 


(4) None of these 
[SSC, 2014] 


By selling an article for 3102, there is a loss of 15%. 
When the article is sold for $134.40, the net result 
in the transaction 18: 
(a) 1296 gain 
(c) 10% loss 


(c) 332% 


(b) 12% loss 
(d) 15% gain 

[SSC, 2014] 
Two toys are sold at 3504 each. One toy brings the 
dealer a gain of 12% and the other a loss of 4%. 
The gain or loss per cent by selling both the toys is: 


(a) 3 2 % Profit (b) 4 2 % Profit 
13 13 


3 
(c) T Profit (d) ас Loss 
[SSC, 2014] 


A sold a horse to B for 24800 by losing 20%. B 
sells it to C at a price which would have given A a 
profit of 15%. B’s gain is: 


(a) 51800 (b) 31900 
(c) 32000 (d) 32100 

[SSC, 2014] 
A reduction of 21% in the price of an item enables 


a person to buy 3 Kg more for $100. The reduced 
price of the item per Kg is: 


(a) 35.50 (b) 37.50 
(с) “10.50 (d) “7.00 

[SSC, 2014] 
A bakery bakes cake with the expectation that it will 


earna profit of 40% by selling each cake at marked 
price. But during the delivery to showroom 16% 
of the cakes were completely damaged and hence 
could not be sold. 24% of the cakes were slightly 
damaged and hence could be sold at 80% of the cost 
price. The remaining 60% of the cakes were sold at 
marked price. What is the percentage profit in the 
whole consignment? 


103. 


104. 


105. 


106. 


107. 


108. 


(a) 3.2 (b) 2.4 
(c) 2.8 (d) 4.2 
(е) 3.6 


[IBPS PO/MT, 2014] 


The list price of a shirt is X440 and a customer 
pays 3396 for it. The discount rate is 


(b) 10/2 % 
(d) 12 % 


(a) 10 % 
(c) 20 96 

[SSC, 2014] 
A plate was sold for %6,300 after giving two 


successive discounts of 12/2 % and 10 %. Find 
the marked price. 


(а) “7,300 (b) 37,700 
(c) 38,000 (d) “7,250 

[SSC, 2014] 
Nisha bought a number of oranges at 2 for a rupee 


and an equal number at 3 for a rupee. To make a 
profit of 20% she should sell a dozen for 


(a) 56 (b) 38 
(c) 210 (d) “12 

[SSC, 2014] 
A shopkeeper listed the price of goods at 30% above 


the cost price. He sells half the stock at this price, 
one fourth of the stock at a discount of 15% and the 
remaining at 30% discount. His overall profit is 


3 
(a) 157% (b) 15 % 


2 
(с) —155% (d) 155% 


[SSC, 2014] 


A trader buys good at 20% discount on marked price. 
If he wants to make a profit of 25% after allowing a 
discount of 20%, by what percent should his marked 
price be greater than the original marked price? 


(a) 15 % (b) 65 % 
(c) 25 % (d) 20 % 

[SSC, 2014] 
A shopkeeper allows a discount of 10% on the 


marked price of an item but charges a sales tax of 
8% on the discounted price. If the customer pays 
33,402 as the price including the sales tax, then the 
marked price is 


(а) 23,400 
(c) €3,600 


(b) 23,500 
(d) 23,300 
[SSC, 2014] 
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109. 


110. 


111. 


112. 


113. 


114. 


115. 


A fruit-seller buys some oranges and by selling 40% 
of them he fealises the cost price of all the oranges. 
As the oranges being to grow over-ripe, he reduces 
the price and sells 80% of the remaining oranges 
at half the previous rate of profit. The rest of the 
oranges being rotten are thrown away. The overall 
percentage of profit is 


(a) 80 (b) 84 
(c) 94 (d) 96 

[SSC, 2014] 
A merchant advertises 10% off on the items bought 


from his store. The total discount got by a customer 
who bought a cooker worth $650, a heater worth 
$500 and a bag worth $65 is 


(a) $128.50 (b) $121.50 
(c) $120.50 (d) $123.50 

[SSC, 2014] 
By selling an article for $450, a man loses 10%. The 


gain or loss percent if he sells it for $540 is 
(a) loss 9% (b) gain 8% 
(c) loss 8% (d) gain 9% 
[SSC, 2014] 


A man loses 201 % of his money and after spending 


80% of the remainder, he is left with $159. How 
much did he have at first? 
(a) $1,000 (b) $1,200 
(c) $500 (d) $800 

[SSC, 2014] 
The cost price of a table is 33,200. A merchant wants 
to make 25% profit by selling it. At the time of sale 
he declares a discount of 20% on the marked price. 
The marked price (in X) is 


(a) 4,000 (b) 4,500 
(c) 5,000 (d) 6,000 

[SSC, 2014] 
A shopkeeper allows a discount of 12.5% on the 


marked price of a certain article and makes a profit 
of 20%. If the article costs the shopkeeper 3210, 
then the marked price of the article will be 
(а) 4386 (b) 3288 
(c) 3387 (d) 3350 

[SSC, 2014] 


A businessman allows a discount of 1096 on the 
marked price. What percent above the cost price 
must he mark his goods to make a profit of 17%? 


116. 


117. 


118. 


119. 


120. 


121. 


122. 


(a) 30% (b) 20% 
(c) 27% (d) 18% 

[SSC, 2014] 
Charging 30% above its production cost a radio 


maker puts a label of 3286 on a ratio as its price. 
But at the time of selling it, he allows 1096 discount 
on the labeled price. What will his gain be? 


(a) 5198 (b) 337.40 
(c) 3257.40 (d) 3254.40 

[SSC, 2014] 
A tradesman marks his goods 30% more than the 


1 
cost price. If he allows a discount of 4” then his 
gain per cent 15: 


(a) 232% (b) 22% 


7 
(c) ты (d) 30% 
[SSC, 2013] 
A shopkeeper purchased a chair marked at $600 at 
two successive discounts of 15% and 20%. He spent 


328 on transportation and sold the chair for 3545. 
His gain per cent was: 


(a) 2596 (b) 30% 
(c) 35% (d) 20% 

[SSC, 2013] 
The marked price of a piano was 715,000. At the 


time of sale, there were successive discounts of 2096 
10% and 10% on it. The sale price was: 


(a) 39,720 (b) 39,750 
(c) 39,760 (d) 39,780 

[SSC, 2013] 
By selling 25 metres of cloth a trader gains the 


selling price of 5 metres of cloth. The gain of the 
trader in % is: 


(a) 25 (b) 20 
(c) 28 (d) 29 

[SSC, 2013] 
A sells a suitcase to B at 1096 profit. B cells it to C 


at 30% profit. If C pays 32,860 for it, then the price 
at which A bought it is: 
(a) 51,000 (b) “1,600 
(c) 32,000 (d) 32,500 
[SSC, 2013] 


Gita buys a plot of land for 296,000. She sells 2 


of it at a loss of 6%. She wants to make a profit of 
10% on the whole transaction by selling the remaining 
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123. 


124. 


125. 


126. 


127. 


128. 


129. 


land. The gain percentage on the remaining land 
is: 


(a) 20 (b) 202 
(с) 14 (d) 7 

[SSC, 2013] 
An article is sold at a gain of 15%. Had it been sold 


for 327 more, the profit would have been 20%. The 
cost price of the article is: 


(a) “500 (b) 5700 
(c) 5540 (d) 5545 

[SSC, 2013] 
On selling 17 balls at®720, there is a loss equal to 
the cost price of 5 balls. The cost price of a ball is: 
(a) 45 (b) 50 
(c) 55 (d) 60 

[SSC, 2013] 
Two items A and B are sold at a profit of 1096 and 


1596, respectively. If the amount of profit received 
is the same, then the cost price of A and B may be: 


(a) 21,000, 21,500 (b) 25,000, 22,000 
(с) 23,000, 22,000 (d) 23,000, 85,000 

[SSC, 2013] 
Arun marks up the computer he is selling by 20% 
profit and sells them at a discount of 15%. Arun’s 
net gain per cent is: 


(a) 4 (b) 2 
(c) 3.5 (d) 2.5 

[SSC Assistant Grade III, 2013] 
A dealer buys a table listed at 21,500 and gets 


successive discounts of 20% and 10%. He spends 
320 on transportation and sells at a profit of 20%. 
Find the selling price of the table. 


(a) 1,320 (b) 51,080 
(c) 51,200 (d) 31,230 

[SSC Assistant Grade III, 2013] 
A sells an article to B at a gain of 20% and B sells 


it to C at a gain of 10% and C sells it to D at a 
1 
gain of цаг ли If D pays 329.70, then A purchased 


the article for: 
(a) 240 
(c) 320 


(b) “10 

(d) 330 
[SSC Assistant Grade III, 2013] 
By selling 80 ball pens for $140 a retailer loses 30%. 
How many ball pens should he sell for $104 so as 
to make a profit of 30%? 


130. 


131. 


132. 


133. 


134. 


135. 


(a) 32 (b) 52 
(c) 48 (d) 42 

[SSC Assistant Grade III, 2013] 
A shopkeeper sells two watches for 3308 each. On 


one watch he earns 1296 profit and on the others 
he suffers 12% loss. His profit or loss in the entire 
transaction was: 


11 11 : 
a) 1—% loss b) 1— 96 gain 
(a) 20 (5) gs E 


2 2 
3--%1 d) 3— % gain 
(c) T o loss (d) 25 og 


(e) None of these 
[IBPS PO/MT, 2013] 


A discountof 40% on the marked price of atrouser 
enables Ajit to purchase a shirt also which costs him 
3320. How much did Ajit payfor the trouser? 


(a) < 480 (b) “ 540 
(с) “ 800 (d) “ 400 

[SSC Assistant Grade ІП, 2012] 
Rahim bought a gift item for %510 after getting a 


discount of 15%. He then sells it 5% above the 
marked price. The profit earned in this deal is: 


(а) $150 (b) $120 
(c) $100 (4) 890 

[SSC Assistant Grade III, 2012] 
A shopkeeper marks his goods at 40% above their 


cost price. He is able to sell th of his goods at this 


price, and the remaining at 40% discount. Assuming 
that the shopkeeper is able to sell the goods he buys, 
find his loss or gain as % of the whole transaction. 
(a) 20% loss (b) 23% loss 
(c) 26% gain (d) 30% gain 

[SSC Assistant Grade III, 2012] 
A fruit seller bought 240 bananas at the rate of $48 
per dozen. Не sells half of them at the rate of $5 


per banana, HL of the remaining are found to be 
rotten. The price per banana at which he has to sell 


the remaining bananas to get a profit of 25% on his 
entire investment is: 


(a) 85.5 (b) “6.0 
(c) 85.0 (4) 26.5 

[SSC Assistant Grade III, 2012] 
A and B started a business by investing €3,50,000 


and €1,40,000 respectively. A gets 20% of the yearly 
profit for managing the business. Thereafter the profit 
is divided in the ratio of the capital. If A receives 
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136. 


137. 


138. 


139. 


140. 


141. 


142. 


totally $38,000 more than В at the end of а year, 
then the profit is: 
(a) 328,000 

(c) 51,05,000 


(b) 22,80,000 
(d) 270,000 
[SSC, 2012] 


A fan in a shop is offered at a discount of 1096. It 
is sold during clearance sale at 6% discount over 
the already discounted price at #846. The original 
marked price of the fan is: 


(а) $1000 (b) 2900 
(с) $850 (d) 2896 

[SSC, 2012] 
A trader allows a trade discount of 20% and a cash 


discount of 67% on the marked price of the goods 


and gets a net gain of 20% of the cost. By how much 
above the cost should the goods be marked for the sale? 


(a) 40% (b) 50% 
(c) 60% (d) 70% 

[SSC, 2012] 
A discount series of 10%, 20% and 40% is equal to 


a single discount of: 


(a) 56.80% 
(c) 70% 


(b) 50% 
(d) 43.20% 

[SSC, 2012] 
Tarun bought a TV with 20% discount on the labelled 
price. Had he bought it with 25% discount, he would 
have saved 3500. At what price did he buy the TV? 


(a) 27,500 (b) 28,500 
(c) 28,000 (d) 27,400 

[SSC, 2012] 
A manufacturer sells an article to a wholesale dealer 


at a profit of 10%. The wholesale dealer sells it to 
a shopkeeper at 20% profit. The shopkeeper sells it 
to a customer for 756,100 at a loss of 15%. Then 
the cost price of the article to the manufacturer is: 
(a) 325,000 (b) “10,000 
(с) 850,000 (d) 355,000 

[SSC, 2012] 
A loss of 1995 gets converted into a profit of 1796 
when the selling price is increased Бу $162. The cost 
price of the article is: 


(a) “450 (b) 5600 
(c) 3360 (d) 3540 

[SSC, 2012] 
A man purchased 150 pens at the rate of $12 per 


pen. He sold 50 pens at gain of 1096. The percentage 
gain at which he must sell the remaining pens so as 
to gain 15% on the whole outlay is: 


143. 


144. 


145. 


146. 


147. 


148. 


(a) 211% (b) 20% 
2 


(c) 17% (d) 175% 


[SSC, 2012] 
A dealer sold two types of goods for 710,000 each. 
On one of them, he lost 20% and on the other he 
gained 20%. His gain or loss per cent in the entire 
transaction was: 
(a) 2% loss 
(c) 4% gain 


(b) 2% gain 
(d) 4% loss 
[SSC, 2012] 


The cost price of 40 articles is the same as the selling 
price of 25 articles. Find the gain per cent. 


(a) 65% (b) 60% 
(c) 15% (d) 75% 

[SSC, 2012] 
A sells an article to B making a profit of ath his 
outlay. B sells it to C, gaining 20%. If C sells it for 


$600 and incurs a loss of сі his outlay, the cost 


price of A is: 


(a) “600 (b) 5500 
(c) 3720 (d) 5800 

[SSC, 2012] 
A man had a certain amount with him. He spent 20% 


of that to buy an article and 5% of the remaining 
on transport. Then he gifted €120. If he is left with 
81,400, the amount he spent on transport is: 


(а) 276 (b) 261 
(с) 295 (а) 280 

[SSC, 2012] 
An article was purchased for 378,350. Its price was 


marked up by 30%. It was sold at a discount of 20% 
on the marked-up price. What was the profit per cent 
on the cost price? 


(a) 4% (b) 7% 
(c) 5% (d) 396 
(e) 696 
[IBPS PO/MT, 2012] 
20% loss on selling price is what per cent loss on 


the cost price? 


2 
(a) 2596 (b) 165% 


1 


(с) 15% (d) 16-% 


[SSC (GL), 2011] 
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149. 


150. 


151. 


152. 


153. 


154. 


155. 


X sells two articles for 24,000 each with no loss and 
no gain in the interaction. If one was sold at a gain 
of 25% the other is sold at a loss of: 


(a) 25% (b) 185% 
(с) 65% (4) 20% 
[SSC (GL), 2011] 


А man purchased some eggs at 3 for $5 and sold 
them at 5 for $12. Thus, he gained 3143 in all. The 
number of eggs he bought is: 
(a) 210 (b) 200 
(c) 195 (d) 190 

[SSC (GL), 2011] 
The cost price of an article is 64% of the marked 


price. The gain percentage after allowing a discount 
of 12% on the marked price is: 


(a) 37.5% (b) 48% 
(c) 50.5% (d) 52% 

[SSC (GL), 2011] 
By selling an article for $144, a person gained such 


that the percentage gain equals the cost price of the 
article. The cost price of the article is: 


(a) “90 (b) 580 
(c) “75 (d) 560 

[SSC (GL), 2011] 
A man sells two article for $5000 each neither losing 


nor gaining in the deal. If he sold one of them at a 
gain of 25%, the other article is sold at a loss of: 


(a) 155% (b) 165% 


1 


(c) 175% (d) 185% 


[SSC (GL), 2011] 


A man bought orange at the rate of 8 for 334 and 
sold them at the rate of 12 for 357. How many 
oranges should be sold to earn a net profit of $45? 


(a) 90 (b) 100 
(c) 135 (d) 150 

[SSC (GL), 2011] 
A shopkeeper allows 23% commission on his 


advertised price and still makes a profit of 10%. If 
he gains 356 on one item. His advertised price of 
the item, in $, is: 
(a) 820 
(c) 790 


(b) 780 
(d) 800 
[SSC (GL), 2011] 


156. 


157. 


158. 


159. 


160. 


161. 


162. 


Seema purchased an item for $9600 and sold it for 
loss of 5 per cent. From that money she purchased 
another item and sold it for gain of 5 per cent. What 
is her overall gain/loss? 


(a) Loss of 336 (b) Profit of 324 
(c) Loss of 254 (d) None of these 


[Bank of Baroda PO Examination, 2011] 


3 
By selling an article at 1 of the marked price, 


there is gain of 25%. The ratio of the marked price 
and the cost price 1s: 


(a) 5:3 (b) 3:5 
(c) 3:4 (d) 4:3 

[SSC, 2011] 
Successive discounts of 10%, 20% and 50% will be 
equivalent to a single discount of: 
(a) 3696 (b) 64% 
(c) 80% (d) 56% 

[SSC, 2011] 
A retailer offers the following discount schemes for 


buyers on an article: 


I. Two successive discounts of 10%. 

П. А discount of 12% followed by a discount of 
895. 

III. Successive discounts of 15% and 5%. 

IV. A discount of 20%. 

The selling price will be minimum under the scheme 


(a) I (b) II 
(c) Ш (d) IV 

[SSC, 2011] 
The value of an article depreciates every year at the 


rate of 10% of its value. If the present value of the 
article is 3729, then its worth 3 years ago was: 


(a) 51250 (b) 31000 
(c) 51125 (d) 51200 

[SSC, 2011] 
Nitin bought some oranges at 240 a dozen and an 


equal number at 230 a dozen. He sold them at $45 
a dozen and made a profit of $480. The number of 
oranges, he bought, was: 


(a) 48 (b) 60 
(c) 72 (d) 84 

[SSC, 2011] 
A man buys two chairs for a total cost of 900. By 


4 5 
selling one for 39 its cost and the other for 4 
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163. 


164. 


165. 


166. 


167. 


168. 


of its cost, he makes a profit of 290 on the whole 
transaction. The cost of the lower priced chair is: 


(a) 3360 (b) 3400 
(c) 3420 (d) “300 

[SSC, 2011] 
By selling 100 oranges, a vendor gains the selling 
price of 20 oranges. He gain per cent is: 
(a) 20 (b) 25 
(c) 30 (d) 32 


[SSC, 2011] 


60% of the cost price of an article is equal to 50% 
of its selling price. Then the percentage of profit or 
loss on the cost price is: 


2 
(a) 20% loss (b) 16 3 % profit 


(c) 20% profit (d) 10% loss 

[SSC, 2011] 
Maninder bought two horses at 340,000 each. He sold 
one horse at 15% gain, but had to sell the second 
horse at a loss. If he had suffered a loss of 33,600 
on the whole transaction, then the selling price of 
the second horse is: 


(а) 230,000 
(с) 230,300 


(b) 730,200 
(d) “30,400 

[SSC, 2011] 
A fruit-seller buys x guavas for $у and sells y guavas 
for “х. If x>y, then he made: 











2222 22 22 
(а) XTY % loss (b) E gain 
Xy Xy 
2 — у? 2 — у? 
(с) = % loss (d) = x100% gain 
M У 
[SSC, 2011] 
Profit earned by an organization is distributed among 


officers and clerks in the ratio of 5:3. If the number 
of officers is 45 and the number of clerks is 80 and 
the amount received by each officer is 325,000, what 
was the total amount of profit earned? 


(a) 322 Lakhs (b) 318.25 Lakhs 
(c) $18 Lakhs (d) 323.25 Lakhs 
(e) None of these 
[SBI Associates Banks PO, 2011] 


A shopkeeper labeled the price of his articles in order 
to earn a profit of 30% on the cost price. He, then, 
sold the articles by offering a discount of 10% on 
the labelled price. What is the actual rate of profit 
he earned in the deal? 


169. 


170. 


171. 


172. 


173. 


(a) 1896 

(c) 2096 

(e) None of these 
[SBI Associates Banks PO, 2011] 


Kamya purchased an item for 746,000 and sold it at 
aloss of 12 per cent. With that amount she purchased 
another item which he sold at a gain of 12%. What 
was her overall gain/loss? 


(a) Loss of 662.40 (b) Profit of $662.40 


(c) Loss of 2642.80 (4) Profit of 2642.80 
(e) None of these 


(b) 896 
(d) Cannot be determined 


[Allahabad Bank PO, 2011] 


Rehaan purchased a bike for 254,000. He sold it at 
a loss of 8%. With that money, he again purchased 
another bike and sold that at a profit of 10 per cent. 
What is his overall loss/profit? 


(a) loss 2657 (b) profit $567 
(c) loss 2648 (d) ргой 648 
(е) None of these 
[Corporation Bank PO, 2011] 


A shopkeeper earns a profit of 12% on selling a 
book at 10% discount on the printed price. The 
ratio of the cost price and the printed price of the 
book is: 


(a) 45:56 (b) 45:51 
(c) 47:56 (d) 47:51 

[SSC (GL), 2010] 
What profit/loss per cent did Ravi earn if he 


purchased an item of €5600 and sold it at 3/4 of 
its cost price? 

(a) Loss of 20 per cent 

(b) Gain of 25 per cent 

(c) Neither gain nor loss 

(d) None of these 


[OBC PO Examination, 2010] 


A shopkeeper sells notebooks at the rate of 745 each 
and earns a commission of 4%. He also sells pencil 
box at the rate of #80 each and earns a commission 
of 20%. How much amount of commission will he 
earn in two weeks if he sells 10 notebooks and 6 
pencil boxes a day? 


(a) 21956 


(c) 21496 
(e) None of these 


(b) 21586 
(d) 21596 


[СВІ PO Examination, 2010)] 
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175. 


176. 


177. 


178. 


179. 


180. 


A shopkeeper bought 30 Kg of wheat at the rate 
of 745 per Kg. He sold 40% of the total quantity 
at the rate of 750 per Kg. Approximately, at what 
price per Kg should he sell the remaining quantity 
to make 25 per cent overall profit ? 


(a) 254 (b) $52 
(c) 850 (d) “60 
[Allahabad Bank PO Examination, 2010] 


A person sold a horse at a gain of 1596. Had he 
bought it for 25% less and sold it for 860 less, he 
would have made a profit of 32%. The cost price of 
the horse was: 


(a) 3370 (b) 3372 
(c) 3375 (d) 3378 

[SSC, 2010] 
A sells an article to B at a gain of 25%, B sells it 


to C at a gain 20% and C sells it to D at a gain of 
10%. If D pays 3330 for it, how much did it cost 
A? 

(a) 3200 


(b) 3250 

(c) 3275 (d) 3290 
[SSC, 2010] 
By selling an article for 221, a man lost such that 


the percentage loss was equal to the cost price. The 
cost price of the article was: 


(a) 330 or 370 (b) 335 or $60 
(c) 245 (d) 550 

[SSC, 2010] 
Half of 100 articles were sold at a profit of 20% and 
the rest at a profit of 40%. If all of the articles had 
been sold at a profit of 25%, the total profit would 
have been 2100 less than earlier profit. The cost price 
of each article was: 
(a) 310 
(с) 320 


(b) 215 
(4) 230 

[SSC, 2010] 
The marked price of a clock is 23200. It is to be 
sold at 32448 at two successive discounts. If the first 
discount is 1096, then the second discount is: 


(a) 5% (b) 1094 
(c) 15% (d) 20% 

[SSC, 2010] 
A dealer marks his goods 30% above his cost price 


and then allows 15% discount on it. What is the cost 
price of an article on which he gains $84? 
(a) “800 (b) 5560 
(c) 3373.33 (d) 3280 
[SSC, 2010] 


181. 


182. 


183. 


184. 


185. 


186. 


A shopkeeper wishes to give 5% commission on the 
marked price of an article but also wants to earn 
a profit of 10%. If his cost price is 395, then the 
marked price is: 


(a) $100 (b) “110 
(c) $120 (d) “130 

[SSC, 2010] 
A shopkeeper sells sugar in such a way that the selling 


price of 950 g of sugar 1s the same as the cost price 
of 1 Kg of sugar. What is his gain per cent? 


5 1 
а) 5— b) 5- 
(а) T (b) 5 
1 
(c) 5 „т 
9 ISSC, 2010] 
A person bought a horse and a carriage for 320000. 


Later, he sold the horse at 2096 profit and the 
carriage at 10% loss. Thus, he gained 2% in the 
whole transaction. The cost price of the horse was: 


(a) 57200 (b) 57500 
(c) 58000 (d) 59000 

[SSC, 2010] 
A sells an article to B at 1596 profit. B sells it to C at 


10% loss. If C pays 3517.50 for it then A purchased 
it at: 


(a) 5500 (b) 5750 
(c) 31000 (d) 31250 

[SSC, 2010] 
An article is sold at a certain fixed price. By selling 


it at 2 of that price, one loses 10%. The gain per 
3 


cent on selling it at the original price is: 


(a) 20 (b) 335 
(c) 35 (d) 40 

[SSC, 2010] 
A sells an article to B for 345,000 losing 10% in the 


transaction. B sells it to C at a price which would 
have given a profit of 10% to A. By what per cent 
does B gain? 


@ 2 ОЕ 
2 
© 5% @ 150 


[SSC, 2010] 


Profit and Loss 2 


187. 


188. 


189. 


190. 


The cost price of an article is 80% of its marked 
price for sale. How much per cent does the tradesman 
gain after allowing a discount of 12%? 


(a) 20 (b) 12 
(c) 10 (d) 8 

[SSC, 2010] 
A merchant purchases a wrist watch for 2450 and 


fixes its list price in such a way that after allowing 
a discount of 10%, he earns a profit of 20%. Then 
the list price (in rupees) of the wrist watch is: 


(a) 5500 (b) 5600 
(c) 2750 (d) 3800 

[SSC, 2010] 
A, B, C are partners in a business. During a particular 


year, A received one third of the profit, B received 
i of the profit and C received the remaining 75000. 


How much amount of money did A receive? 


(a) $1000 (b) 33000 
(c) $4000 (d) #5000 

[SSC, 2010] 
A shopkeeper sells notebooks at the rate of 457 each 


and earns a commission of 4%. He also sells pencil 


191. 


192. 


boxes at the rate of 80 each and earns a commission 
of 20%. How much amount of commission will he 
earn in two weeks if he sells 10 notebooks and 6 
pencil boxes a day? 


(a) 21,956 
(c) 31,496 
(e) None of these 


(b) 21,586 
(4) 21,596 


[CBI PO, 2010] 
Meenal purchased a car for 32,50,000 and sold it for 
33,48,000. What is the per cent profit she made on 
the car? 
(a) 40 
(c) 38.4 
(e) None of these 


(b) 39.2 
(d) 38 


[Corporation Bank PO, 2010] 


A shopkeeper bought 30 Kg of wheat at the rate 
of 745 per Kg. He sold 40% of the total quantity 
at the rate of $50 per Kg. Approximately, at what 
price per Kg should he sell the remaining quantity 
to make 25 per cent overall profit? 


(a) 554 (b) 552 
(c) 250 (4) 260 
(е) 256 


[Allahabad Bank РО, 2010] 
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| | EXPLANATORY ANSWERS [| 
ЕХЕКС15Е-1 
1. (b) Here, С.Р. = 3350, S.P. = 3392 -. Loss = C.P. — S.P. = 6000 — 5500 = 3500. 








Profit = S.P. С.Р: = 392 350 = 342. Loss x 100 500 x 100 
Loss % = = 








profit o, — Profitx100 _ 42x100 _ 55, EE 2000 
CP. 350 
= 2556 or gi% 
2. (a) С.Р. of the bicycle = 5200 + 800 = #6000 айса or 3^ 


S.P. = 35500. Since S.P. < C.P., 


Profit and Loss 














3. (b) Cost price of 10 articles (C.P.) = 78. 9. (c) In the first case, S.P. = $31 and loss % = 7% 
Ш 1 f 10 articl Р.) = 1.2 10 
Selling price о articles (S.P.) 5х 100 100 ” 
= С.Р. = | 100 — Loss% 100—7 

Profit = S.P. — С.Р. = 12.50 - 8 = $4.50. 

. 100 1 
1 4. 1 1 = та 
о ао ы оз X31 6332. 

СР 8 4 


4. (с) Marked price (М.Р.) = $80. 
Selling price (S.P.) = $68. 
Discount = М.Р. — S.P. = 80 - 68 = $12. 100 + Gain% 


1 : 
In the second case, С.Р. = ar and gain % = 5% 





| x CIP. 
Discount x100 12х10 
Rate of discount = = 12X100 _ 15% 























| Marked Price 80 100+5\ 100 105. 100 
5. (a) Cost price of 200 dozen oranges = 200 x 10 = 72000 100 x 3 = 100 x TES 335. 
Transportation cost = $500. 
Cost Price (C.P.) = 2000 + 500 = 32500. Alternative Solution 
Selling Price (S.P.) = 200 x 12 x 1 = 32400. 93% C.P of Cricket ball = 331 
Loss = C.P. — S.P. = 2500 — 2400 = 3100. To gain 596 
Lossx100 100x100 
- = = 1 
Dos а Б 250037 ^. 105% of C.P of cricket Бай = хі 
6. (c) We have, S.P. = $10500, gain% = 5% — 235 
100 xSP 
СР. = 100 + Gain% ЫИ 10. (а) In the first case, we have, S.P. = #35 and gain % 
168 = 40% 
E | | х 10500 100 
100 +5 2: СР- са x S.P. 
100 + Gain % 
ыг х 10500 = $10000 
7105 1 | | 100 | 
7. (a) Here, С.Р. = 41800, loss % = 10% 100 + 40 
100 — Loss% 
S.P. = Seem | x C.P. = 199,35 —э5. 
100 140 





B In the second case, C.P. = 325 and gain% = 60% 
100 —10 
= | | х 1800 
100 + Gain? 
SP. = | 00 шаа X CP. 
90 100 





= — X1800 = 31620. 
100 





А 1% + ® pas 








8. (b) We have, 100 
Cost price (C.P.) = (120 x 80 + 280 + 72 + 120 x 40 
En prec det TM a x25 = 40. 
= $10000. 100 
Gain % = 8% 
Selling Price (S.P.) of 120 rims 11. (c) Quantity Price 
6 20 
4- Gain? 
_ (% Gain S «ce. 
100 
6 16 
- 1% * x 10900 exit 
00 % profit = Е -1|х100%- (£ -1]x100% 
108 zy 4x20 
= — x10000 = $10800. 
100 16 
10800 Жил 
Thus, selling price per rim = "120 = $90. — 20% 
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Alternative Solution 
C.P of 6 apples = $20 


S.P of 4 apples = 316 
LCM (4, 6) = 12 

-. C.P of 12 apples = $40 
S.P of 12 apples = 348 





6% = 48-40 „100 
1 
= x 100 =—x100 = 20% 
40 5 
12. (a) Quantity Price 
10 14 
12 15 


xw 
% gain or loss = P x 100% 





PIE 


1 |x 100% 
12x14 


= (1% - ) х 100% 
168 

= m х 100% = -102% 
168 7 


: А 5 
Since the sign is – уе, since there is a loss of 07 %. 


13. (b) Quantity Рисе 
12 10 


" X 


xw 
% gain or loss = 2 = ) х 10096 





12х12 _ 
= (10х10 


1| х100%- (18 4j x 100% 
100 


E icd х100% = 44% 
100 


Since the sign is +ve, therefore there is a profit of 44%. 


14. (с) Here, m = 21, n = 18. 


Gain% =|—— "к шо-( 21-18) х 100 
n 18 


= (5 x 100% = 162% 
18 3 





15. (b) Here, m = 48, n = 40. 
"с, aoo = (2529 хо 
n 40 
8 


= —x100 = 20% 
40 








Gain % -( 


16. (a) Let, the quantity of milk be x litre. 


Then, m =x, n = ru 


m-n 
Gain % = | р 
n 


x100 = 50% 





м | = 


Alternative Solution 


S.P of 5 of Milk = С.Р 


СР 
5Р 


мн 


Profit % = x 100 


= 505 


17. (b)Here, m = 25, n = 20. 


= 25-20 
% ваш = (7 *)x100=( "x ра 


= 25% 
18. (c) Here, S.P., = 31230, x = —18, 
S.P., = 31600, у = ? 
Using the formula, 








SP, _ SP, 
100+x 100-у 
1230 1600 
we get = 








* 100-18 1004 y 


Ээ Шоу С ове 
1230 3 








2 22 
У-6-%6-% 
3 3 


2 
Thus, Mohit has a gain of 6 3 % by selling it for $1600. 


Alternative Solution 
31230 = 82% of C.P. 


2. $1600 = -B2 x1600 
1230 
= 106.66% 


Gain% = 106.66 — 100 
2 
= 6.66% or 53 


19. (b) Неге, S.P., - S.P., = $180, x = 10, у = -20, 
С.Р. =? 


Using the formula, Е? 








100 х-у 
180 180 
we get, С.Р. = x 100 = — x 100 = $600. 
10+ 20 30 


Profit and Loss 


Alternative Solution 


20. 


21. 


22. 


23. 


24, 


110% of C.P — 80% of С.Р = 180 
30% (CP) = 180 














cp 180 x100 
30 
СР = $600 
(a) We have, 
i ; 1 
S.P, = Selling price of one orange = ii А 
х= -4, у = 8. 
Using the formula, S.P, = S.P., 
100+x 100+y 
we get, 1/36 SP., > SP, = 108 : 1 ud 
100-4 100-48 96 36 32 
25 
(с) Here, S.P, - S.P., = -1494, x = -10, y= —. 
Using the formula, 2 
CP. 58-88, 
100 х-у 
C.P. -1494 1494 





we get, 10) -10-25/2 45/2 








5 Bp 1494x2x100 22222 
45 
(a) Неге, S.P., - S.P., = –72, х = 5, у = 13. 


Using the formula, 


CP. (8Р.-8Р, 
100 х-у 


С.Р. | -72 
We get, Too (5-13 


T x100 = $900. 





С.Р; = 











(b) Here, m = 17, n = —25, z = $1842.75. 
Cost price of calculator to Sita 

100?z 100 x 100 x 1842.75 

= ісе m) (100 + 5 = (100 + 17) (100 25) 





100 x 100 x 1842.75 
= 117x75 





= 72100. 


(a) We have, m = 10, n = 20, z = 3924. 
Cost price of A 





100°z 
~ | 100 + m) (100 + n) 
| 100 x 100 x 924 D 


(100 + 10) (100 + 20) 110x120 
- 1700. 





25. 


26. 


27. 


28. 


29. 


30. 


31. 








(a) Here, m = 20, n = 10, p = _ , 
22929.70: : 
Cost price of A 
Г 100°z 
= | (100 + т) (100 + n) (100 + 5 





100 x 100 x 100 x 29.70 x 2 
120 x 110 x 225 








100 x 100 x 100 x 29.70 x 2 
120 x 110 x 225 ED 





(b) We have, m 10, n 20, 2 = 31440. 
Cost price of tape-recorder for Rajesh 





10072 
= | (100 + т) (100 + n) 





100 x 100 x 1440 
~ | (L00 — 10) (100 – 20) 
= 32000. 





(a) Here, m 10, n = 20, z = $54000. 
Actual cost price of the scooter 
100°z 
| (100 + m) (100 + 5 








| 100x100 x 54000 
= | (100 — 10) (100 + 20) 


100 x 100 x 54000 
= = 350000. 








90 x 120 


(c) We have, m = 10, n = 20. 


Resultant profit % = |т+п+ zr) 
abide 100 





= (10+ 20405) 


100 
= 32% 
(b) Here, m = 20, n = -5 


nn 
Resultant profit or loss % = |» tnt X 
20х-5 
-120-5- = 149 
| ТТ | 14% 


which represents profit as the sign is +ve. 
(c) Here, x = 5. 








xY 5 ү 1 
Overall loss % = (5) %-( | % =—% 


(с) Неге, х = 20 





х ү 20} 
Overall loss % = (5) «-(Ш) % - 4% 
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32. 


33. 


34. 


35. 


36. 


37. 


(a) Here x = 25 and y = - 20. 
Overall gain/loss % 


100 (x + y) + 2xy “ 
= | 100+ х) + 400+ |” 





38. 





100(25 - 20) +2 x 25x -20 |, 
= (100 + 25) + (100 — 20) 


Ш 100, ör 218 
41 41 





which represents loss being a —ve expression. 
(c) Here, x = 20 and y = 40. 

Overall gain % 
_ | 100(х + у) + 2ху 5 

(100 + x) + (100+ y) 








100(20 + 40) + 2 x 20 x 40 7 
= 0 
(100 + 20) + (100 + 40) 
1000 y 005. 
260 13 
(b) We have, x = —20 and у = -10. 
Overall gain/loss 
100(-20 -10) - 2x -20x -10 |, 
= (100 20) + (100 — 10) 
_2600„, 


= 0 


170 


% 








= 152% 
17 


which represents loss being a negative expression. 


40. 


(a) We have, x = 20 and y = 25. 


ytx 

|” x100 1% 

Overall gain 96 Pa | 9 
po 


— — — x100]% = 
100 — 25 |» 60% 


(с) Here, x = —10 and y = 20. 


УУХ X100% 
00- y 





Overall gain/loss% = f 


20-10 
51100-20 


=121% 
2 


хоо} 


which represents gain being a positive expression. 41. 


(c) Here, x = —10 and g = 15. 

Let, the inaccurate scale length = y cm. 
100--g _ Correct measure 

^ 1007 x 





Using the formula 
Incorrect measure 


39. 


100-415 100 100 х 90 
> 100-10 y ^ . 115 
Actual length of the scale is 78.25 cm instead of 1 m. 





we get = 78.25 ст. 


(a) True measure = 100 ст. 

False measure = 80cm. Also, x = 0. 
Overall gain% is given by 

100+ < _ True measure 





100+x False measure 











100+g 100 100 x 100 
ВЕ = 100 + g = ——— 
100 80 80 

A 100 = 25% 


(c) Cost price of the CD sold at a loss of 22% 
A(100 + % gain) 

~ (100 — %loss) + (100 + % gain) 

380(100 + 12) . 380x112 

~ (100 22) + (100+12) 78-112 

= 3224. 

Cost price of the CD sold at a gain of 12% 
A(100 — % 1055) 

~ (100 — %loss) + (100 + % gain) 











380(100 — 22) _ 380x78 
= (100 – 22) + (100 +12) 78+112 
= 3156. 





(a) Marked price of the article = $65. 
Selling price of the article = 756.16. 
Discount = 65 — 56.16 = 38.84. 


8.84 x 100 
5 


Discount % = = 13.6% 


The first discount in the offered discount series is 10% 
Let, the second discount of the series be m%. 





Single discount % [man me) 
ingle discount % = 100) ® 
1 
ог, 13.6% = т+10- 01), 
100 
о, 136-т-10- № 
10 
ог, 136 = 100 + 10т – т or, 9m = 36 
ог, т = 4% 


(b) A single discount equivalent to three given successive 

discounts of 20%, 15% and 5% is given by 

-(20 РЄ (20х15+5х15+5х 20) | ess 
100 100 

that is, (40 — 4.75 + 0.15)% = 35.4% 


Marked price of 250 chairs = 250 x 50 = $12500. 





Profit and Loss 2 


4 
Cash payment = 12500 - 12500 х o 


= 38075. 


42. (a) Using the formula 








the cost price of each taper-ecorder is given by 


100 x 100 x 1134 
vues (100 — 19) (100 + 40) 





. 100x100 x 1134 











= 31000. 
1007 2 81x140 
CB m UAR қа» 
(100 — d) (100 + p) 
EXERCISE-2 
(BASED ON MEMORY) 
1. (b) Arun > СР = $120 9. (b) 
S.P = 125%(120) = €150 20% 10% 
Swati — С.Р = $150 х Ж 
S.P = $180 13% 
Divya > CP = <198 x100 = 180 y м 
110 3% 7% 
S.P = “198 [given] 3:7 
180 —150 1 
-. Profit% = 150 x100 — 5 x100 = 20% Mangoes sold at 20% profit =Ž x200 
2. (с) C.P of 9 bananas = €8 = 60 
S.P of 8 bananas = $9 12. (d) C.P of 10 oranges = S.P of 8 orange 
-. C.P of 72 bananas = $64 СР 8 4 
S.P of 72 bananas = 781 SP = 10 5 
81—64 2 
Р Profit % = 24100 = 25% 
ull x 100 = 26.56% 1500-1200 1 
E = 26. 0 = 
64 14. (c) Profit% = x 100 = — x 400 = 25% 
1200 4 
3. (с) 80% CP of Pizza = <200 15. (d) Let C.P of machine = €x 
` 110% CP of pizza = 200. 110 If he sell at $39 lakhs 
80 Loss = (x — 39) lakhs 
= $275 If S.P = $49 lakhs 
5. (b) 90% CP of a coconut = 14.4 Profit = $(49 — x) lakhs 
14.4 According to the Qn — Profit = 3 x loss 
0, = 
. 125% CP of a coconut = 80 х125 (49 — x) = 3 (x — 39) 
- 220 49 — x = 3x — 117 
| 4х = 166 
6. (b) 77% of C.P of chair = $1386 
1386 х=106 
-. С.Р of chairs = — x100 4 
T x = 41.5 lakhs 
= “1800 
7. (с) 75% of C.P of Glass = $1965 16. (c) 1 Quintal = 100 kg 
1965 8 Quintal = 800 kg 


9 
-. If S.P = 33013, then Profit% > iE за. 10% rice were lost = 10%(800) = 80 kg 


x = 115% Remaining = 720 kg = 7.2 quintals 


-. Profit% = 15% Initial price of 8 quintal = 3600 


E Chapter 9 


17. 


18. 


19. 


21. 


22. 


23. 


24. 


25. 


Price of 8 Quintal Now = 115% (3600) = #4140 


-. S. P of Rice/quintal = v = 3575 


(b) No. of quintals remaining = 80%(16) = 12.8 
To earn 25% profit, S.P of rice = 125% (5632) 


= 37040 


-. S.P of rice/quintal = M 5550 


(d) Let the C.P of machine = €x lakhs 
If S.P = 748 lahks 

Loss = (х — 48) lakhs 

If S.P = X60 lakhs 

Саш = 3(60 — x) lakhs 

Gain = 5 x loss 

(60 — x) 2 5 x (x — 48) 

60 — x = 5х - 240 


6x = 300 
x = 50 lakhs 
(a) Total C.P = 120 x 80 + 280 + 40 x 120 + 72 
= “10,000 
S.P = 108%(10000) 
= 310,800 
2. S.P of per ream = 10800 зор 
120 
(b) 95% of fan = $1900 


120% of C.P of fan = SS x 120 = 52400 


(c) Let Gain = Loss = x 





310 — 230 = 2x 

2x = 80 

x = 40 

-. С.Р of article = 310 — 40 = 3270 
2. Loss% = x10 = 332% 


1 
(b) C.P of 1 pen = © 
S.P of 9 pen = 1.5 


9 
-. For Re 1, pens sold urs 6 


(b) Let C.P of 1ет = $1 
C.P of 930 gm = 3930 


py = 09-9 10 
930 


= 7.52% 
(c) 50% of C.P = 18450 


150% of C.P =A x150 


= $55350 


26 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


. (d) Let C.P = €100 
2. S.P = 7115 
If S.P triples = $115 x 3 = 3345 
2. Profit% = T x100 = 245% 


(d) 80% of C.P of 90 pens = $80 


0 
. 120% of C.P of 90 pens = 50 120-120 


(c) Remaining cotton = 90%(500) = 450 kg 
S.P with 10% profit = 110%(9000) = $9900 


9900 


S.P of 1 kg of cotton = ----Ұ22 
450 
(4) 
5% 11% 
7% 
4% 2% 
2:1 


Rice that he sell at 5% profit = $1200 = 800 kg 
(d) Profit% = 20% 


SP-CP 
CP 


_ 150 


20= х 100 





20 x 100 


CP= 1595009 => #750 
20 


2. S.P = $750 + 150 = $900 


1 
b) P2 —xS.P 
(b) ii 


(S.P – С.Р)11 = S.P 

11 S.P — 11 C.P = S.P 

10 S.P = 11 CP 

CP 10 

SP 11 

P% =- x100 - 1094 
10 


CP -25 
@ —-— 
S.P 26 


P% =- x100 = 4% 
25 


(a) Chintan gets = 4 x144000 
= 384000 


Profit and Loss 


35. 


36. 


37. 


38. 


40. 


41. 


42. 


2 
(11 МО 2222 
5 8 40 
=Ё6 7.13.29 
CP 20 
a) —=— 
e SP 21 


1 
P% = — x100 = 5% 
20 


(a) Let C.P Initially be $100 
S.P = 100 + 210% (100) 
= 310 
Now С.Р = 3140 
Now profit = 310 — 140 


= $170 


Required% = E 
310 





x100 = 54.83% = 5596 


(c) 16% C.P = 28 


CP = 28 x100 
16 


= $175 


750x100 | 750x 96 
100 — 100 
= 795 + 720 = 1515 
Profit = 1515 — 1500 = 215 


1 
Profit % = 45 до =1% 
1500 





(b) Total S.P = 


(c) C.P of 500 m wire = 500 x .5 = %250 

S.P of 250 m wire = 105%(125) = $131.25 

To have 10% profit overall = 110%(250) = 3275 
Remaining wire should be sold at 275 — 131.25 = $143.75 


143.75 —125 


Required% = x 100 = 15% 





(a) Total С.Р = €300 


of article CP = $100 


of article CP = #200 


| Wile 


Profit = 110% (300) = 3330 


100%{ 58); 200x( = )=330 
100 100 
х = 122.5 


in of article sold at 22.5% 


43. (b) Overall loss = 112.5% (4000) + 80%(4000) 
= 4500 + 3200 = 7700 


Loss% = 500. x100 = 3.75% 
8000 


44. (d) C.P. of the article = ии 


= $200. 


200х120 
100 


= 3240. 


Required S.P. = 


Alternative Solution 
(d) 85% CP = 170 


120% CP = 170 120 
85 


= 3240 


100 


45. (d) C.P. of 80 ball pens- 14077 = 200 


= 260 


130 
For a gain of 30%, Sp S 


3260 = 80 ball pens 


5104 = 50 x 104 = 32 ball pens. 
260 


46. (a) S.P of 40 articles = C.P of 50 articles 


CP 40 4 
к=== Eq „м 
SP 50 5 
Profit % = — — x100 = 25% 





47. (c) If Loss = 20% 
100 — 20 80 4 
= > > 
100 100 5 


VSP 





To make it equal to C.P which is 100%, we must multiple 


the fraction with 2 


8Р-2х2-1СР) 
5 4 
48. (b) Let C.P of 1 gm rice = $1 
Let he shells 100 gm 00 #100 


S.P of 100 gm with profit 10% = X110 

But he actually sells — 70% (100) gm = 70 gms 

So, he sells 70 gm rice at 7110 

110 — 70 
70 


1 
P%= холо tas 


49. (c) C.P of 4 dozen eggs = 4 x 24 = $96 
C.P of 2 dozen eggs = 2 x 32 = 364 
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50. 


51. 


52. 


53. 


54. 


55. 


57. 


Total C.P = $160 
To have P% = 20% = 120% (160) 
= 192 
192 
-. S.P of per dozen eggs = Pus 332 


(d) 90% C.P = $9 





58. 
115% CP — 2 x115 => 11.5 
90 
(c) No. of apples he sold = 70 
70 
-. No. of apples he ate = 147 50 
1 2 
b) -А--В-х 
(b) ин 
A = 3x 
Ей 5 60. 
2 
A:B>3 эх 
4:8-06:5 
5 
`. B's share = о 
= $750 
(a) Anil : Vishal 
25000 x 17 : 30000 x 9 
5 A [4 3 
2 3. 
10:9 
А : 10 
Anil’s Share in profit = oo = 310,000 
: L 1T 4 А 
(с) Actual Ratio > A: В:С > sam —8:10:5 61 
8 
A's share = —х391 = 136 
23 
B’s share = 170 62. 
C’s share = 85 
It was divided in the Ratio > 4:8:0-5:4:58 
5 
A’s share =e 
B’s share = 92 63. 
C’s share = 184 
C Gains more = 184 — 85 = 99 cookies 
(b) 95% of Total Quantity of Sugar = 5 
-. Total Quantity = 64. 
Q Y 95% 
5 
=5— К 
19 5 
(а) М.Р = $5000 = S.P 
65. 


P% of Mr. X = TE 


C.P for Mr. X = 
111.11% 
= #4500 
ТТІ о iin 10% 
5000 


(c) Let the price of Table be T 
Let the price chair be C 


T +C = 500 (1) 
C x 10% — T х 10% = 10 
pl -Tx =10 
10 10 
С-Т= 100 (II) 


Solving (I) and (II) we get C = 300 and T = 200 
(d) Let C.P. of such orange be $100 


-. No. of oranges — 1000 _ 12 
100 
S.P. of (12) oranges ИВ 
100 
= $1320 
4 oranges are sold оп 20% loss 
3. SP. = 400x80 L z320, 


^ Required S.P of remaining 8 oranges 
= $1320 - 320 = $1000 
^ Required profit % 
1000 — 800 
= 


100 
800 
= 25% 
(D В+4= А-8 +4 
В +4 = 4х 
А – 4 = 5х 


From options (2) 


(c) І. 2x2 +19x+45=0 
х = -5, х = —45 


IL. 25? 411y 41220 


у=-%у=-15 
Ans: (3) у> x 


(d) I. 332 — 13x + 12 =0 
x = 2.6 or 4.3 

IL 2y* – 15у + 28 = 0 
4 = 3.5, 4. 

Ans: (4) Can’t be determined 

(е) I. à? = 16 
x=4,-4 

IL 232 – 17у + 36 =0 
у = 4.5, 4 

Ans: (5) у 2 a 

(b) I. 6x? + 19x + 15 = 0 
x = -1.6 or -1.5 


Profit and Loss 


П. 324 11y * 10-0 73. (d) M.P. - €12600. 
ger Orbe S.P. = 95% x 98% x M.P. 
Ans: (2) x 2 y. = .95 х .98 x 12600 
66. (d) 22 - 11x + 15-0 S.P. = €11,730.60 
х= 3 or 2.5 74. (b) Ist variety of oranges at 3 for 240 | х5 => 15 for 2220 
IL 2)? - lly + 1420 : 
2nd variety of oranges at 5 for $60) x3 = 15 for $180. 
у = 3.5 or 2 
Ans: (4) Can’t be determined. Total 30 oranges С.Р. = $380. 
1087.5 C.P. of 3 oranges = 338. 
Rate of the remaining wheat = =%60 Given S.P. of 3 oranges = $50. 





67. (d) 10%, 20% discount is equivalent to 


Let us consider marked price as 100 € 


Profit % = 20—98 x100 
38 

















S.P. = (100—10)96x (100 —20)% x 100 2i o 
= 9x.8x100 200 
= 72 < ach 
2. Discount % = 100—72 100 28% Балы ады 
100 2. М.Р. = $140 
68. (с) M.P. = 720% S.P. = 140x80 = #112 
S.P. = 550.80 € 100 
First discount = 10% -. Profit = $(112 — 100) = $12. 
After 1" discount S.P, = 90% (720) = 648 X -. When Profit 212 then С.Р. = $100 
| o, _ 648—550.8 100 
Second discount % p х100 = 15% -. When profit 248 the С.Р. = ms = 3400. 
69. (c) S.P. = $3060 76. (b) 90% C.P. = 54% 
D, = 20% 2. To gain 20%, 120% C.P. = 24 x120 =272. 
D, =15% 4 
МР. =? TT. (a) Let CP be € x. 
8060 = 80%х85%х М.Р. SP. = xx 105 _ 105% _ 21x 
М.Р. = 34500. 100 100 20 
70. (b) Discount % = 20% New hh eye 
S.P. = 300 € 100 20 
0 
. Mp. = 300.375 % New S.P. = Dx, H0 _ 209 
8 20 100 200 
: 405—375 
Gain % = ————х100 According to the question, Ж _ 203x =2 
3 200 
= 8% 
-2 
71. (a) Let us consider C.P. of 1 horse = $100. Багын 2 
Profit earned іп 1“ horse = 10% (100) = 210. 
Loss in 2™ horse = 10% (100) = 210. = Ypg = 2 = х = 400 
Total С.Р. = 2200. _ 
Total S.P. = $100 + 90 = 2200. T DEEP ар 
No loss or profit. /. MP = $125 
72. (с) Let C.P. = $100. P% = 12 0% 
Initial S.P. = $133. which is S.P. = 112.5 € 
Now, C.P. Т by 12% = #112. 125-112.5 
-. SP. T by 10% = 7146.3. -. Discount % = —— ——-x100 
112.5 
Profit % = 14637112, үрд = 11.1% 


79. (b) Let cost price = $100. 
-30%% 
8 Profit % = 17% 


E Chapter 9 


80. 


81. 


82. 


83. 


84. 


. SP.-1178 
. М.Р. = 117 100 
90 
МР. = 130% 
without discount the profit % = 
= 30% 


(b) List price/book = $100 


Selling price/book — 222 


= 391.5. 


Discount % = 100-915 , 


100 
= 8.5% 


PP = 140% (100) = 3140 
Printed Price 


i 


(4) Cost price Selling price 
Let CP = $100 S.P.=C.P.+P 
= 100 + 12% (100) 
= %112 


Discount % -28 «100 
140 


= 20% 


(a) C.P. of 100 books = S.P. of 60 book. 


CP 60 
SP 100 


CP 


P%==—=x100 


= 24 x100 = 66% % 


(d) Given if D = 10 % 





G = 20% 

Consider CP = #100 

SP = 7120 ifD=10% 

> Now MP = 120 _ 3133.33 
9096 


Now D = 20%, then SP = 80% (133.33) 


= $106.66 
Gain % _ $66. 00 
100 


= 6.66 or 64% 


(b) M. P - €100 
S.P = 9094 x 80 x (100) 
S.P = 272 


130—100 
—— —— X 


100 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


$72 is C — P, 10% on transportation, CP becomes = 79.2 X 
To have 15% profit, S. P = 115% (79.2) 


= $91.08 
(b) CP - 3600 
S.P to earn 20% profit = 120% (100) 
= 7208 
720 
chs ren 
90% 
МР = $800 


(d) Let СР =$х 

Old SP = x x 110% 

New CP = 3 x x 90% 

New SP = x x 90 % x 125 % 


Difference between new SP and old SP = 60 € 


хх 90% x 125% x x 110 % = 
хх11250 xx110 _ 

10000 — 100 . 

1125-1100] _ 

| 1000 |- 





x= 


(d) S.P. in the 1% discount = .6х.7 =.42x M.P. 
S.P. in the 2™ discount = .55х.8= 44x M.P. 


Difference = €12. 
.02 x M.P. = 12. 


МР. = и = #600. 


60 


60 


60 


60000 


25 
$2400 


(1) 


(2) 


(4) А series of discount equivalent to simple discount = 


.9 x 8 x .75 x МР. 

(10%, 20%, 25%) = 54 x M.P. 

'. Simple discount = (100 — 54)% 
= 46% 


(a) Cost price of 100 books = selling price of 60 books. 


CP 60 

= 3 
— = — 3 
SP 100 5 


5-4 
Profit % = 7100 = 6674 % 


(d) М.Р. = 3975 
S.P. = 897. 
Discount percentage = СІЗ. Т 
975 
- 8% 


(с) Let, the marked price and the cost price be 3x апа 


Ху, respectively. 
Now, according to the question, 


Profit and Loss 


92. 


93. 


94. 


95. 


96. 


50% of x = 90% оҒу 
хх50 _ ух90 
100 100 
хх50 .5 
= =$—х 
4 90 9 





=> of the marked price. 


(b) Marked price = 3(7710 + 1285) = $8995 
Let, the discount be x% 

Now, according to the question, 

x% of 8995 = 1285 








8995 XX (85 
_ 1285x100 100 _ 429, 
8995 7 7 


(a) Let, the C.P. of cycle be &x. 
Now, according to the question, 
90 хх126 
100 100 
=> xx126=840x90 

840 x90 

Ж = 
126 


840 x 





=$600 





(d) Let, the marked price of article be £x. 


Now, according to the question, 
C.P. of article == 


Sporades” ae" 
100 — 10 


9x 2x 9х-4х 5х х 











Gain = B 
10 5 10 10 2 
: Gain х 100 
Gain per cent = ——— —— 
C.P. 
X 
-х100 
2 5х100 1259, 
2x 
5 
200x90 





(b) First S.P. of article — 100 =%180 
After decrease of 5% 
P= 180x95 
100 


=$171 





(с) 20 items are broken out of 144 items. 
C.P. of 124 items. 


“о 





Jose 


Total S.P. = “(1.20 x 124) = 3148.8 


Gain = 3(148.80 — 129.60) = $19.20 


Gain per cent — E x100 214.896 
129.60 





97. (a) Let, the C.P. of article be €x. 

















98. (a) C.P. of article 


- 100 х8.Р. 
100 — loss per cent 
100 


7100-15 





x102 =7120 





On selling at 7134.40, we have, 
Gain = 3(134.4 - 120) = 714.4 
Gain per cent 


= 144 100 =12% 
120 


99. (a) Let, the C.P. of first toy be €x. 
C.P. of second toy = €y 


Now, according to the question, 








хх112 0 
100 
х. 504X100 450 
112 


: 96 
Again, у 500 -504 
504х100 
77 96 
Total С.Р. = 4450 + 525) = 3975 
Total S.P. = (2 x 504) = $1008 
Саш = $(1008 - 975) = 333 
33х100 44 ,5 
975 13 13 


=$525 








Profit per cent = 


100. (d) For A, 


C.P. of horse = (өөх = Ё $6000 
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101. 


102. 


103. 


104. 


For B, 


«кат 22527151 соу 
100 





B's profit = %(6900 — 4800) = 32100 
(d) Let, the original price of the article be €x per Kg. 


79x 
New price = <—— per К 
p 100 p g 


Now, according to the question, 
100 _ 100 -3 
79x x 


100 


10000 100 _ 
Tx x 
10000-7900 _ 
79x Е 


2100 _ 
79x | 
700 _ 
aay 





> 3 


3 





3 


1 


700 

79 
79х 79 7 700 
100 100 79 
(a) Let, the number of cakes be 100. 
Let, each cake's cost price be $100. 
Then, total cost рисе= %(100х 100)-x10000 
100x140 

100 


=> 79x=700 > x= 








New price = =$7 per Kg 


Now, market price of each cake = -3140 


100x80 


Now, selling price of 24 cakes =24х -31920 


And selling price of 60 cakes = 60 x 140 =%8400 
Total selling price = 8400+ 1920 = $10320 
Profit= 10320 — 10000 = 320 





x100 = 3.2% 





320 
Required ? fit = 
equired % pro 10000 


(а) List price = $440 
S.P. = 3396 


Discount % = 440—396 


x100 = 10% 
(с) Let М.Р. = 10x 


12.5 


First Discount of 12.5% = зог =125х 


Amount after 1* discount = 100x — 12.5x = 87.5x 


Sound discount of 10% = x 87.5x =8.75x 


105. 


106. 


107. 


Amount after second discount = 87.5x — 8.75x = 78.75x 
Now, S.P. = 78.75x = 6300 

x = 80 
М.Р. = 80х00 = 8000. 














(a) Let she bought 60 oranges of each type 
C.P. of type 1 orange = 0.5 x 15 


Total cost price of type 1 orange = 0.5 x 10х60 
= 30. 

Total С.Р. of type 2 orange = Mx 00 = 20 

C.P. = 30 + 20 = 50. 


Profit = E 10 
100 


Total S.P. 50 + 10 = 60 
Now, this S.P. is for 120 oranges 
For 12 oranges, S.P. = jx Po —6 
120 
(a) Let the number of items = 4 
C.P. of each = 100x 
Mark-up = 30% (100x) = 30x 
M.P. = 100x + 3x = 130x 
-. S.P. of first 2 items 2 box 
For first 2 items, S.P. = 130x x 2 = 260x 
3rd item, discount = 15% = 15% (130x) = 19.5x 
2. S.P. of 3° item = 130x — 19.5x = 110.5x 
Discount for last item = 30% (130x) = 39x 
S.P. of last item = 130x — 39x = 91x 
Total S.P. = 260x + 110.5x + 91x = 461.5x 
Total C.P. = 400x 
Бий ei = ш = 15%% 
400х 8 8 
(с) М.Р.- 100х 


Discount = 20% (100x) = 20x 

= Amount at which trader buys = 100x — 20x = 80x 
CP = 80x 

Profit = 25% (80x) = 20x 

Amount at which trader should sell = 20x + 80x =100x 
Let the price at which he marked his price = y 














-1 
2,2: МУЖ do. 30 
y 
4y = 500x 
y = 125x 
| 125х-100х 
“. 96 by which he should шШшаїсир-------Х00 
100x 
= 25% 


Profit and Loss 2 


108. (0) M.P. = 100x SP = 210 + 42 = 252 
D% = 10% (100x) = 10x Let M.P. = x 
2. S.P. = 90x Discount % = 12.5% 
Sales tax on discounted price = 8% (90x) = 7.2x х-252 Е 
Now, total S.P. = 90x + 7.2x = 97.2х о 


If 97.2x = 3402 








7х = 2016 = x = 2016/7 = 288. 












































x =35 115. (a) Let МР. = 100x 
-. М.Р. = 100 x 35 = 3500 Discounted amount = 10% (100x) = 10x 
109. (b) Let the fruit seller buys 100 oranges for X100. = SP. -100x-10x = 90x 
S.P. of 40 oranges = $100. Let C.P. = 100y 
P = 100 - 40 = %60. Profit = 70% (100y) = 17y 
S.P. = 100y + 17y = 117у 
P% = 607. х100 = 150% > 
%- ох i 90x = 117у 
He sells 80% of remaining oranges at half the profit 13y 
S.P. of 48 oranges = 48 + 75% (48) = $84 *= To 
Total S.P. = 100 + 84 = 184 13 
Profit = 184 — 100 = 84 = MP.=100x—*=130y 
% profit = 84% 
110. (b) Discount % announced = 10% х Сее у 
Total discount = discount n[cooker + heater + bag] 4 130у-100у 
= 10% [650 + 500 + 65] Mark up% s o сае 
= 10% [12150] 
= 3121050. 116. (b) M.P. = 7286. 
111. (b) 90% C.P. = 450 Discounted amount = 10% (286) = 28.6. 
2. СР. = 500 S.P. = 286 - 28.6 = 257.42 
Now, S.P. = $540 Let C.P. = x 
40 Mark-up % = 30% 
Gain % = --х100-8% 286—х 
500 => x 100 = 30 
112. (a) Let initial, amount of money be € x * 
1 ЭЛЭГ" 41 13x = 2860 = x = 220. 
0, = = = 
He loses 20% % then he left wit Ї IZIN | Profit = S.P. E | 
= 20.795 x. = 257.4 — 220 = 37.4 
After spending 80% of remainder he left with X159 117. (c) Let, the C.P. of the article be 2100. 
Marked price = $130 
So, 0.795x— 20. 0,795x = 0.2% 0.795x = 159, ld a 
100 25 
"ox ee | 130x395 
x = 1000 = Selling price = = 
100 400 


113. (c) C.P. = 3200 
Profit = 25% оа) 
125 
S.P. = m = 14000 
Let MP. =x a оазе 1215-100 Je 1 
Discount % = 20% 











: 600x15 | 80 
xx S = 4000 118. (a) C.P. of the chair -(в%- 1 Kam 
510x80 
x = 4000 x 0 |е 5000 = = $408 
80 100 
Market Price = $5000 Actual С.Р. = € (408 + 28) = 3436 
114. (b) С.Р. = 210$ = 
(b) Gain per cent = 345—436 100 =25% 
Profit = 20% (210) = 42 436 
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119. 


120. 


121. 


122. 


123. 


124. 


(a) Single equivalent discount for 20% and 10% 
20x10 





-[20+0- рээ 


Single equivalent discount for 28% and 10% 
28x10 





=(28+10- sam 


15000x (100 —35.2) 
100 


= 39720 





S.P. of the piano = 


(a) S.P. of 25 m of cloth — C.P. of 25 m of cloth = S.P. 
of 5 m of cloth 


C.P. of 25 m of cloth = S.P. of 20 m of cloth 
C.P. = 320, S.P. = 325 (let) 


5 
Gain per cent — 50^ 100 = 25% 


(с) Let, the С.Р. of the suitcase for А be &x. 
Now, according to the question, 

хх 119 x Шш = 2860 

100 100 


2860100100 
100x130 


= 32000 


(b) Total expected S.P.= 


96000x110 — 2105600 
100 


S.P. of the first part = 2x96000x 24 = 336096 
5 100 
S.P. of the remaining part = 105600 — 36096 = 269504 
3 
C.P. of the remaining part Бал 


Gain = (69504 — 57600) = $11904 
Let, the gain per cent be x. 
Now, according to the question, 





57600 x x = 11904 
100 
25 11904х100 220396 
57600 3 


(с) Let, the C.P. of the article be €x. 
Now, according to the question, 





120х lix 24 _, 55 4 
100 100 100 
227х100 _ до 





(4) Let, the С.Р. of a ball be &x. 
S.P. of 17 balls = $720 
Now, according to the question, 

17x = 720 = 5x 
> 12х-720 © 





x = 60 





125. (c) Let, the C.P. of items A and В be 3x and Ẹy, respectively. 


126. 


127. 


128. 


129. 


130. 


Now, according to the question, 
10% of x = 15% of y 
x _15 


© хіу-3:2 
y 10 2 





Clearly, the required C.P. of A and B will be #3000 and 
32000, respectively. 
Quicker Method: 


3000x10 


10% of 3000 = =$300 


2000x15 


1596 of 2000 — =$300 


(b) Quicker Method: 





20x15 
Net gain per cent =[20-15- | 


= 20 - 18 = 2% 
(a) Quicker Method: 
Single equivalent discount 


20x10 
1 





=(20+10- рэн 


1500х72 


— C.P.of table = = $1080 


Actual С.Р. = $ (1080 + 20) = $1100 
120 
Required S.P. = {пу |газ 


(c) Let, the C.P. for A be € x. 
Now, according to the question, 

120 110 225 
= 





x = 29.70 
100 100 200 
29.70 100x100 x 200 
x= = 20 
120x110x225 


100 
(a) C.P. for 80 ball pense Hus ce 7200 


For a gain of 3096 


_ 200x130 
100 


S.P. =$260 


$260 = 80 ball pens 


2104 =% х104=32 
260 





Common gain or loss Y 
(a) Loss percentage -( 5 | 


10 
ao oot 
100 25 25 


Profit and Loss El 


Quicker Method: Now, according to the question, 
1 е 
12х12 144 36 ll 4 19X 138000 
100 100 25 25 


Negative sign shows loss. 


12-12 














юэ 38000 х 35 — #70000 


131. (a) Let, the marked price of the trouser be x. 136. (a) Let, the original marked price be 5х. 


According to the question, 








10x6 
Equivalent discount % = С +6— 10 pe 




















xx 40 ~ 320 
100 = (16 — 0.6)% = 15.4% 
: : 100-15.4 4. 4 
‹=329*%100 > an Selling price = x i 24 В 
40 100 100 1000 
Now, according to the question, 
-. S.P. of trouser = 209x69 =7480 846x 
1000” 
510x100 
132. (b) Market price of the gift item = —— —— — 
85 EL 
= $ 600 
a 600x105 _ 137. (c) Let, C.P. of article = $100 and marked price = &х 
e TOL Калип = 100 =$ 630 Single equivalent discount 
Earned profit = € (630 — 510) = € 120 -(2+ 25 20x25 |еээн 
133. (c) Total C.P. = € 100 (100 articles) ы. 
140 60 Now, according to the question, 
Total S.P. =75x + 25x х1.4 75 
100 100 XX—— =120 
= 105 + 21 = $ 126 NM 
Gain per cent — 26 х= а -1160 
75 
240х 48 
134, (b) Total C.P.= = 7960 -. The required percentage = (160 — 100) = 60% 
960x125 138. (a) Single equivalent discount for 10% and 20% 
S.P. f in of 25% =———— = $1200 
еи 100 =20+10-29^19 — 23% 





Amount received on half of bananas at®5 per banana = 


1 1 1 0, 0, 
120 x 5 = 2600 Single equivalent discount for 28% and 40% 


=40+28- 0%? — 68—11.2—56.8% 
100 





Remaining bananas =120 х2 =100 


139. (c) Let, the marked price of TV be x. 
Now, according to the question, 


S.P. of these 100 bananas = %600 
Rate = $6 per banana 








. 4х 3x 
135. (d) Ratio of profit =350000:140000 = 5:2 uu 500 
If the total profit be &x, then 
? 16x-1 
5 4х x 4x x = ЭХ = 500 = 22-500 
A's share =—xX—+—= | 20 20 
T 5 Ss 7-2 > х= 10000 
В 10000x80 
— 20х+7х _„27х -. Required cost price =} ———— 
100 
35 35 
= $8000 
5 2 4х 8х - : 
B’s share = 2” = = “35 140. (c) Let, the required cost price be x, then by 


Rule of fraction, we have 


bilis Е жеоо 225556100 
35 35 35 10 100 100 


242| Chapter 9 





11 6 17 25х—5х-х 
= хх-——х-—х-——=56100 „у. 294 Se ЛЕ 1820 
10 5 20 25 
, _ 56100x10x5x20 22 19x 
11x6x17 ын ea 


141. (a) Let, the C.P. of article be x 














1520x25 
Now, according to the question, x= 19 -%2000 
IE BE 162 . Вхрепай t t 
100 100 En : n iture Є тапѕрог 
36х = 2220—2000 
—— =162 5 100 25 25 
100 тэг 
x= 162x100 _ e459 147. (a) Cost price = 278350 
. 130 
142. (4) Required S.P. of 150 pens Marked price = T 3101855 
115 
- 115 0 
Шатты Selling price = 101855 = 281484 
50x12x110 = 2 
ӨБ of 84850 pens = -7660 Profit = 81484 — 78350 = 3134 


100 





Required % profit = 2125 x100 = 4% 
78350 


C.P. of 100 pens = $1200 
Let, the required gain % be x. 
































Now, according to the question, 148. (b) Let, the C.P. be 100. 
Let, the S.P be €x, then 
1200x (100+ x) 660 = 2070 ний 
ИЧ ———*х100 = 20 
=> 1200 + 12x = 2070 — 660 = 1410 х 
_ 1410-1200 210 35 jl, = 100(100 - x) = 20x 
2 12 12 2 27 => 10,000 - 100x = 20x 
143. (d) Quicker Method: => 10,000 = 20x + 100x 
Here, S.P. is same. Hence there is always a loss. => 10,000 = 120% 
10,000 
Loss per cent = 20х20 =4% = = 
1 120 
144. (b) Quicker Method: „250 
| 40-25 15 ad 
t- x100 = —x100 : 
pre per. бей 25 25 Hence, required loss 96 
шы 0, 
- 60% = 100 250 _ 50 - 162% 
145. (b) Let, һе C.P. of A be €x. 3 3 3 
Now, according to the question, 149. (d) S.P. of both the articles is same here. So, profit on 
1) 120 1 one article is equal to the loss on the other. Let the loss 
ӨР: ч 1-с эв 96 be x, then 
25x 
= 25 == — = 
> хх®х©х = 600 100 
3..9 6 
2500-100x-25x _ 0 
x2 600%5 500 100 
2500 —125x 
146. (d) Let, the total amount be x 100 =0 
Now, according to the question, — 2500 — 125x = 0 
got, > —120=1400 => -125х = -2500 
5 5 100 -2500х 
> “> 155 
x x - 


Profit and Loss 2 


150. (с) Let, the number of eggs bought by him be 15 
Therefore, 
C.P. of 15 eggs = 325 
So, S.P. of 15 eggs = 336 
Hence, gain = 36 - 25 = 811 
Thus, 15 eggs = 711 


= 15143 
11 


195 eggs 


151. (a) Let, the marked price of article be $100. 
Therefore, 
C.P. of article = $64 
So, S.P. of article = #88 


88 — 64 


Thus, profit % = x100 = 37.5% 





152. (b) Let, the C.P. of the article be €x. 
Then, 





=> (144 – х) x 100 =x? 

=> x? + 100x - 14400 = 0 

=> x? + 180x - 80x — 14400 = 0 
=> x(x + 180) — 80(x + 180) = 0 
=> (х – 80) (x + 180) = 0 
Therefore, x = #80 


100 
153. (b) C.P. of the first article = т 


= 74000 
Then, loss on the second article 
= #1000 
Therefore, C.P. of the second article 
= #6000. 
Let, the loss per cent be x%, then 
6000 x x 
100 


‚ _ 1000x100 
6000 


= 1000 


154. (a) Let, the man buy (LCM of 8 and 12) oranges 
Therefore, 


34 
C.P. of 24 oranges = ge 
= 34 x 3 = $102 


155. 


156. 


157. 


158. 


S.P. of 24 oranges = — x24 


= 57 x 2 = 114 
Саш = $114 - 3102 

Саш = $12 

Thus, $12 = 24 oranges. 


24 
Hence, %45 = a = 90 oranges. 


(d) Let, the advertised price be €x 











Then, S.P. 23 
em >- = $ T00 
TIX 
= =| — -56 
Therefore, C.P. 1 | 
77х-5600 110 77x 
100 100 100 
77х-5600 77x 7x 
> 
100 110 10 
=> 77x - 5600 = 70x 
=> 77x — 70x = 5600 
=> 7х = 5600 
х= т" = 2800 


(d) Cost price of the item = 79600 


Selling price of the item, = 9600 x 29 105 
100 100 
= $9576 
Hence, required loss = 9600 — 9576 


= 3324 


(a) Let, the cost price be 7100 and the marked price be 
$. 


Now, according to the question, 
Xx i =125 
4 


125x4 500 
xs =$ 
3 3 





required ratio = =! 00 = 5:3 


(b) Quicker Method: 


Single equivalent discount for two successive discounts of 
x% and y% 


"Ei 
el pug № 
Ё 4 Т) ° 


Single equivalent discount for 10% and 20% 


soo Jem 





=(10+20 
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159. 


160. 


161. 


162. 


163. 


















































Single equivalent discount for 28% апа 50% < 4x 
50x28 саа com 
=(s0+28- on estne 5 
X 
1 : : . 5 100 
(d) I. Single equivalent discount -. Gain per cent = axX 100- a =25% 
X; 
[mio E pent 5 
II. Single equivalent discount Alternative Solution 
12x8 (b) On S.P. of 100 oranges, G = 20 oranges C.P. 
=(12+8- 100 р 2. S.P of 100 = C.P of (100 + 20) 
=19.04% SP of 100 = CP of 120 
III. Single equivalent discount CP 100 5 
SP 120 6 
- занг % =19.5% 
100 1 
G% = – х100 = 20% 
кү > 
(0) = 164. (c) Let, the C.P. of article be $100 and its S.P. be €x. 
10 Y Now, according to the question, 
= 729- 4 - | 60 50 
1007007 ы 
9Y 729 
=> 729= Рх = Р х 
10 1000 > 60 > x=120 
P= 729x1000 _ 21000 -. Gain% = 20% 
729 
165. (d) C.P. of two horses = “(2 х 40000) = 80000 and S.P. 
(a) Let, the number of oranges bought be €x. of two horses = 2(80000 — 3600) = 76400 
C.P. of x oranges и хх йн 115 
2x12 2x12 24 S.P. of one horse = & шил = 46000 
xx45 
S.P. of x oranges = 12 S.P. of the other horse = %(76400 — 46000) = 30400 
Now, according to the question, 166. (d) Let, the seller buy xy guavas. 
45x _ 70% _ 480 -. С.Р. of xy guavas вх = у? 
12 12 x 
90x — 70x 
— 3  -480 S.P. of xy guavas = хух fly 
у 
480х 24 
х= 2 = 576 = 48x12 = 48 dozen “Gain = х2 – y? (7 x»y) 
: 2222 
(4) Let, the С.Р. of cliair sold at loss be 4х байле x 2 x100 
C.P. second chair = (900 — x) 
Now, according to the question, 167. (d) Amount received by all the officers 
900-х х од = 45x 25000 =11,25,000 
4 5 
3 
4500-5х-4х ор Amount received by each clerk шыны ы 
20 Amount received by all the clerks 
=e = = 8015000 —12,00,000 
2700 
EET CEA Total amount of profit earned = 11,25,000 + 12,00,000 
b) Let, S.P. of 100 be € 2. 
t, S.P. А 
(D) os, 5 ee ч x 168. (e) Let, the cost price of the articles be 4100. 
хх х : 
S.P. of 20 oranges = 100 icm Gain To earn a profit of 30% he labelled them $130. 


Profit and Loss 


169. 


170. 


171. 


172. 


After giving a discount of 10% the selling price of the 
articles = 0.9 x 130 = 117 





117-100 
So, actual profit per cent =! 100 ) 100 =17% 
(а) First S.P. = 4600088 iral 

40480x112 
Second S.P. = ———— =$45337.6 
100 
Loss = (46000 -45337.6)-%662.4 
(d) First selling price — ses = $49680 
100 
110 


Second selling price = 49680 х 100 =$54648 





Profit = 54648 — 54000 = $648 


(a) Let, the printed price be $100 
Selling price = $90 


100 
t price = ——x90 
Cost price 112 


100х90 1 


х— 
112 100 
45 


= — = 45:56 
(d) Cost price = 3000 





Required ratio = 


3 
Selling price = 5600 x i 


= 4200 
Loss = 5600 — 4200 = 1400 


1400 
% loss = ---Х100 


5600 EL 


Alternative Solution 


173. 


(d) S.P = 2 of CP 


=3 


L% A. x100- 





1 х100 = 25% 
4 


(а) The shopkeeper sells 10 notebooks in а day, then 
in two weeks (1.е., 14 days) he sells = 14 x 10 = 140 
notebooks 
Commission earned = 45 x 

= $252 
Sells 6 pencil boxes in a day, then in two weeks he sells 
(i.e., 14 days) = 14 x 6 

= 84 pencil boxes 





3 x140 
0 


174. 


175. 


176. 


20 
Commission earned = 80 x du = $1344 
Total commission earned = 252 + 1344 = $1596 
(d) Cost price of 30 Kg wheat = 30 x 45 = $1350 
Cost price of 30 Kg wheat + 25% profit = Selling Price 
= 1350 х 1.25 = $1687.50 
40% of 30 Kg wheat = 30 x 0.40 = 12 Kg 
Selling price of 12 Kg wheat 
= 12 x 50 = «600 


Remaining 18 Kg wheat’s selling price 


= 1687.50 — 600 
= $1087.50 
Selling price of 1 Kg wheat = ша 60.4 kg. 


(c) Let, C.P. be x, then 


isz _ 2155% 
100 100 


If he had bought the horse for 25% less, then 


S.P.= 





_25x _73х 


С.Р.е=х = 
100 100 


Now, according to the question, 
60-25, 1+ 321. 75 „132 Р 
100 100 100 100 
99x 155x 99x 
=> = 
100 100 100 


155x 
100 











60= 60 


16х60 2. х= 9000 Lys 
100 16 


(a) Let, A buy the article in &100. 


According to the question, 


B's cost = 7125 


C's cost = 125 uium 8150 
100 











D’s cost = аз = Jj = $165 
100 
Here, at the end the article was sold out at = 165. 


330 
Required cost for A= 165 x100 = 2200, 
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177. (a) Let, the cost of article be €x. At x% loss, the article 
sold at 321 


Now, according to the question, 


ge ay cs ipe 1-2 
100 100 
> x =21 = x!-100x42100-0 
100 
=> (х-30(х-70)-0 
x = 30 or $70 


178. (c) Here, 50 articles were sold at a profit of 20% and 
50 articles at a profit of 40% 


Let, the price of each article be 3x, then Total S.P. 
_ 30xx20 | 59, | 50xx40 6, 

100 100 
= 7130x 


Selling Price of all the articles at 25% profit 
100x x 25 











=100x+ =125x 


Difference = 130x — 125x = 5x 
5х = 3100 x = 220 


The cost price of each article was $20 








179. (c) Let, the second successive discount be x% 


Now, according to the question, 
3200| 1-22 1-Х |- 2448 
100 100 


> sax o Je 206 











100 100 
x 2448 
> = 
100 2880 
x 2448 432 3 
= =1 = = 
100 2880 2880 20 
хэ 200 =15% 
20 


The rate of second discount is 15% 


180. (a) Let, C.P. be $100 
0 
Marked price -100x 29. +100 = 4130 
100 
130х15 
100 


Price after 15% discount = 130 – 
= 130 - 19.5 = 7110.5 

profit = 10.5 

<10.5 profit, then С.Р. = $100 





84 
%84 profit, then C.P.= as =$800 


181. (b) Let, the marked price be x. 


Selling price of the article at 596 commission 
100—5 95х 
=х =? 
100 100 
Cost price of the article at 10% profit 
zi 100 | #95х 








- 100 10010 | 110 


Now, according to the question, 


= 95 
110 





95x110 
x= 
95 


= = $110 


182. (а) Let, the cost price of 1 Kg (10005) of sugar be 3x 


950x 
1000 





Cost price of 950g of sugar =$ 


Now, according to the question, 


Selling price of 950g of sugar = x 

















х_ 950х 
% = 21000 
Profit % = 550х х100 
1000 
а (1000 = 950) 190 
950x 
_ 1000-950 gg 5Хх100 100. 5 % 
950 95 19 19 
Quicker Method: 
Profit per cent = 1009—2330 саад 
TA 100% = 199% = 5 2 % 
950 19 19 


183. (c) Let, the price of horse be 3x 
Price of carriage = 2 (20000 – x) 


Now, according to the question, 








xx120 à (20000 — x)x 90 — 20000 TEA 
100 100 100 
ЕН 120х = 20000x90—90x | 20400 


100 100 


т» 1.2х + 18000 — 0.9x= 20400 
0.3х = 2400 х = 8000 
— Cost price of horse = $8000 








Profit and Loss [| 























184. (a) Let, the price of article be $100 188. (b) Let, the list price of wrist watch be x. 
A sold to B at = $115 Selling price of wrist watch at 10% discount 
C purchased from B for =? ju ibm =х ш age 

100 100 10 
= $103.50 Cost price of wrist watch at 20% profit 
17. 
Required CP, for А = 221730 x100 = 5500 9х 100 \ (9х 10) зх 
d 103.50 ы Хх ы 
10\ 100--20 10 12 4 

185. (c) Let, the selling price of article be &[ Неге, 10% loss Now, according to the question, 
on selling article at = price.] 3x 450 = x 450x4 600 
Let, ЄР, = y 

90 -. List price of the wrist watch = $600 
Then, after 10%loss the selling price = 100 189. (c) Amount received by C 
90y 2 
T3 Total profit Dee 
= Total pro ==== 
100 3 р 3 4 
=> у= 20 5 
27 = Total profit "s 
eps. Now, according to the question, 
27 5 
The gain per cent on selling it at the original price = Е у Total profit 
20 
сан 27" => Total profit = $12000 
- x100% : | 
20 -. The amount received by А 
А 
27 12000 
7х = A = $4000 
= 21. x 100% = 35% 4 
= 20x шанг 190. (е) Total number of notebooks sold in two weeks 


27 =2 x7 x 10 = 140. 
. Total commission earned on selling of notebooks 
186. (c) Let, the cost price be €x 4 
. 90x =140 x 457 x — = 2559.2 
Price after 10% loss т 100 


Now, according to the question, Similarly, commission earned on selling of pencils 











90x _ -2x 7x 6x80x 20. 1344 
du^ 45000 100 
Total commission earned = 2559.2 + 1344 -33903.2 = 
CP rmm by C = Given a profit of 10% to 191. (b) Required profit per cent 
A= 1500 59900 = 55000 _ 348000 — 250000 х100- 98000 Х100-392% 
250000 250000 
B bought it in $45000 and sold it in $55000. 
192. (d) C.P. of wheat = 30 x 45 = 21350 
: 55000 — 45000 
Required profit ийэ” О Total S.P. for profit of 25% = 
200 1350x = -1350х 5 E UL = 1687.5 
= % 100 4 4 
9 
40 
187. (c) Let, the marked price be $100 S.P of 12kg = | 203 = 7600 
Cost price = 580 S.P. after giving 12% discount at S.P. of 18kg of remaining (30-12) =18kg wheat = 1687.5 
$100= $88 - 600 = $1087.5 


Profit = шэн x100% = us x 10096 — 1096 Required S.P. = BE = #60 
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INTRODUCTION 


In our everyday life, we come across many situations 
demanding timely completion of work assignments. 
We complete those earlier or later based on the needs. 
Accordingly, manpower is increased or decreased. To 
explain, the time allowed and the manpower engaged, 
for a certain work, are inversely proportional to each 
other, that is, more the number of manpower involved, 
lesser is the time required to complete a work. We 
also come across situations where ‘time and work’ 
or ‘men and work’ are directly proportional to each 
other. 

For solving problems on ‘time and work’, the 
following general rules are adhered: 


1. If ‘A’ can do a piece of work in n days, then at a 


uniform rate of working ‘A 


1 

will finish — work in 
n 

one day. 


1 
2. If — of a work is done by ‘A’ in one day, then “А” 
n 


will take n days to complete the full work. 


Time and Work, Work and Wages 







1 
3. If ‘A’ does — of a work in 1 hour, then to complete 
n 
the full work, ‘A’ will take — hours. 
m 


4. If ‘A’ does three times faster work than ‘В’, then 
ratio of work done by A and B is 3:1 and ratio of 
time taken by A and B is 1:3. 


5. A, В and С can do a piece of work in 7,, Т, and 
Т; days, respectively. If they have worked for D}, 
D, and D, days respectively, then 


D 
Amount of work done by A = T 
1 
D, 
Amount of work done by B = га 
2 
D; 
Amount of work done by C = T 
3 
Also, the amount of work done by A, B and C, 
together 
DD 
DT Т, Т, 


2 3 


which will be equal to 1, if the work is complete. 


[| BASIC FORMULAE [| 


| 01] If A сап do a piece of work in X days and В can 
do the same work in Y days, then both of them 


working together will do the same work in 
days. 





-Ү 


Explanation: 


A’s | day’s work = 


B's 1 day's work = 


1 1 Х-Ү 
Then, (А + В)» 1 day's work = —+ == 
X Y XY 








A and B together can complete the workin- 


days. X+Y 


Illustration 1: A can finish a piece of work by 
working alone in 6 days; B, while working alone, 
can finish the same work in 12 days. If both of them 
work together, then in how many days, the work will 
be completed? 
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Solution: Here, X = 6 and Y = 12. 
By working together, A and B will complete the 


work in = 





6x12 . 
days = 6412 9255 1.е., 4 days. 


+Y 6-1 


( 3 If A, B and С, while working alone, can complete 
a work in X, Y and Z days, then they will together 
XYZ 


complete the work in — со 
XY + YZ + ZX 


days. 
Explanation: 


A’s 1 day’s work = 
B’s 1 day’s work = 


C’s 1 day’s work = 


мі SI е 


(A + В + С)? 1 day's work 
_ 1 1,1 XY*YZ «ZX 
XYZ XYZ | 
So, A, В апа С together can complete the work in 
XYZ 
= |--------- | days. 
XY + YZ + ZX 





Illustration 2: A, B and C can complete a piece of 
work in 10, 15 and 18 days. In how many days, would 
all of them complete the same work working together? 
Solution: Here, Х = 10, У = 15 and Z = 18. 
Therefore, the work will be completed in 





XYZ 

= ——— days 

XY + YZ+ ZX 
10x15x18 

= — days 

10х15+15х18+18х10 
1.@., 2700 Of, à diss 
600 2 


9 Two persons, А апа В, working together, сап 
complete a piece of work іп X days. If A, working 
alone, can complete the work in Y days, then B, 





working alone, will complete the work in 
Y-X 
days. 
Explanation: 
A and B together can complete the work in X days. 
1 
(A + B)’s 1 day's work = ГИ 


Similarly, A's 1 day's work = Ч 


1 1 Y-x 
X Y XY 





Therefore, B's 1 day's work = 


B alone can com plete the work in Кз 
days. ү-Х 


Illustration 3: A and B, working together, take 15 
days to complete a piece of work. If A alone can do 
this work in 20 days, then how long would B take to 
complete the same work? 

Solution: Here, X = 15 and Y = 20. 

B alone will complete the work in 
15x 20 
20—15 





ХҮ 
= days = 


‚ Ге., 60 days. 
Y-X 


З If A and В, working together, can finish a piece 
| of work in X days, В апа С in Y days, C and A 
in Z days, then 


(a) A, B and C working together, will complete the 
2XYZ 


job in |“ | days. 
XY + YZ + ZX 
(b) A alone will complete the job in 
2XYZ d 
шоог days: 
XY + YZ – ZX 
(c) B alone will complete the job in 


2XYZ 
| days. 
(ж + ХҮ – z) 


Explanation: 


(A + B)’s 1 day’s work = 


(B + C)’s 1 day's work = 


(С + А)? 1 day's work = 


So, [(А + В) + (В + С) + (С + A)]’s 1 day’s work 


1 1 1 
=—+—+—. 
X Y Z ; ЭГ 
or, 2(A+B+C)’s 1 days work =| —+—+— 
X Y Z 


or, (A+ B + С) 1 day's work = 1141. >) 


2XYZ 
A, B and C, working together, will complete the 
2XYZ 
work in | ————————- | days. 
XY + YZ + ZX 


Time and Work, Work and Wages Ш 


Also, A's 1 day's work = (A + В + C)’s 1 day's work 
—(B + С) 1 day's work 


1/1 1 1 1 1/1 1 1| 
= + + E T 
2X Y Z Y 21Х Y Z 





So, A alone can do the work in | 


Similarly, B alone can do the work in | —————— —— 
YZ + ZX - XY 


2XYZ 
ZX + XY - YZ | 
Illustration 4: А and В сап do a piece of work in 12 
days, B and C in 15 days, C and A in 20 days. How long 
would each of them would take separately to complete 


the same work? 
Solution: Here, X = 12, Y = 15 and Z = 20. 


A alone can do the work in 


and C alone can do the work in | 











2XYZ 
7 XY+YZ-ZX 
2х12х15х20 
= days 
12х15-15х20-20х12 
7200 . 
Or, 7407 1.е., 30 days. 
В alone can do the work in 
2XYZ 
= Zs ZX XY days 
2х12х15х 20 
= 1552020121215 “8% 
7200 . 
Or, “3607 i.e., 20 days. 
C alone can do the work in 
2XYZ 
7 тх + хү Сүх 4895 
2х12х15х 20 
days 
20х12-12х15-15х20 
7200 . 
or, 120" i.e., 60 days. 


(a) If A can complete a work in X days and B is 
k times efficient than A, then the time taken 
by both A and B, working together, to complete 


the work is a7 5, 
1-4 


(0) If A and B, working together, can complete a 
work in X days and B 15 k times efficient than 
A, then the time taken by 


(i) A, working alone, to complete the work is (k + 
1) X. 


(1) B, working alone, to complete the work is 


iru 


Illustration 5: Harbans Lal can do а piece of work in 
24 days. If Bansi Lal works twice as fast as Harbans 
Lal, then how long would they take to complete the 
work working together? 


Solution: Here, X = 24 and, К = 2. 


Time taken by Harbans Lal and Bansi Lal, working 
together, to complete the work 


22, 
"11441777" 


- 4 i.e., 84 
=| ту» | days, ie. ауз. 


Illustration 6: A апа В together сап do a piece of 
work in 3 days. If A does thrice as much work as B 
in a given time, find, how long A alone would take to 
do the work? 


Solution: Here, X = 3 and k = 3. 
Time taken by A, working alone, to complete the work 


(Ex - 21): = 4 days. 

k 3 

еј If A working alone takes a days more than A and 
B working alone takes b days more than A and B 
together, then the number of days taken by A and 
B, working together, to finish a job is given by 


Мар. 


Illustration 7: А alone would take 8 hours more to 
complete the job than if both A and B worked together. 





If B worked alone, he took 4 hours more to complete 


the job than A and B worked together. What time would 
they take 1f both A and B worked together? 


Solution: Here, a = 8 and b = 9. 


2 
Time taken by A and В, working together, to 
complete the job 


= Jab days 


= (2 ог, 6 days. 
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2 If A is К times more efficient than В and is, 
therefore, able to complete a work in / days less 
than B, then 


(a) A and B, working together, can finish the work 





in days. 
p- 
(b) A, working alone, can finish the work in 
1 
——— days. 
k-1 y ” 
(с) В, working alone, can finish the work in —— 
days. k-1 
Illustration 8: А is thrice as good a workman as B 
and takes 10 days less to complete a piece of work than 
B takes. Find out time in which B alone can complete 


the work. 
Solution: Here, k = 3 and / = 10. 


Time taken by B, working alone, to complete the work 


_ 3x10 
| > Ral 
3 If A can complete трап of work in X days, then 


Х 
- part of the work will be done Е 
а аха 


A completes 2 of a work in 12 days. 





days, i.e., 15 days. 


Illustration 9: 


1 
8 of the work? 
Solution: Неге, а = 3, b = 4, X = 12, c = 1 and d = 8. 


In how many days he would complete 





Therefore, number of days required to complete l of 
the work 8 
_bxexX 4х1х12 
axd 3x8 
2 (a) There are two groups of people with same level 
of efficiency. In one group, M, persons can do 
W, works in D, time and in the other group, 
M, persons can do W, works in D, time. The 
relationship between the two groups is given 
by 
MDW, = MjDW, 
(b) There are two groups of people with same 
efficiency. In group, M, persons can do W, works 
in D, time working ѓу hours a day and 


— 2 days. 





М, persons сап do W, works in D, time working t, 
hours a day. The relationship between the two groups 
is given by 

мрн» = М.И, 


Illustration 10: If 10 persons can complete 2/5 of a 
work in 8 days, then find out the number of persons 
required to complete the remaining work in 12 days. 


2 
Solution: We have, M, = 10, W, = 5, D,=8 
3 
М,-2, W,- 5.05 = 12 


=> М, = 10. 


Illustration 11: If 10 persons сап cut 20 trees in 3 
days by working 12 hours a day. Then, in how many 
days can 24 persons cut 32 trees by working 4 hours 
a day? 
Solution: We have, M,=10, W,=20, р =3, t, = 12 
М, = 24, W, = 32, р, = ?, 1, = 4 
Мру = Мр», 
=> 10 х3 х 12 х 32 = 24х D, x 4x 20 
= |, = 6 days. 





3 If a men and b women can do a piece of work in 
n days, then c men and d women can do the work 
in 


Illustration 12: 12 men or 15 women can do a work 
in 14 days. In how many days, 7 men and 5 women 
would complete the work? 


Solution: Here, a = 12, b = 15, n = 14, c = 7 and 
d=5. 


Required number of days 


nab | 14x12x15 | 
= days 








© bctad (15х7-12х5 
168 3 

= — 15— А 
T days or, T days 
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EXERCISE | 


. 10 men can complete a piece of work in 15 days and 


15 women can complete the same work in 12 days. 
If all the 10 men and 15 women work together, in 
how many days will the work will be completed? 


2 1 
(a) 6 3 days (b) 8 3 days 


2 
(c) 7 3 days (d) None of these 


. A can do a piece of work in 30 days while B can 


do it in 40 days. A and B working together can do 
it in: 


2 
(a) 15- days 


1 
1 - 
7 (b) 17 7 days 


3 
(c) 18 7 days (d) None of these 


. A can do 1/3 of a work in 5 days and B can do 2/5 


of the work in 10 days. In how many days both A 
and B together can do the work? 


2 3 
(a) 13 3 days (b) 9 8 days 


5 
(c) 18% days (d) None of these 


. A, B and C can complete a piece of work in 6, 12 and 


24 days. They altogether will complete the work in: 


2 3 
(a) 5 7 days (b) 4 7 days 


3 
(c) 3 7 days (d) None of these 


. A works thrice as good as B and is, therefore, able 


to finish a piece of work in 60 days less than B. 
Find the time in which they can complete it, working 
together. 


(a) 2- days (b) 225 аауѕ 


(с) 24 days (d) None of these 


. Ramesh takes twice as much time as Mahesh and 


thrice as much time as Suresh to complete a job. If 
working together, they can complete the job in 4 
days, then the time taken by each of them separately 
to complete the work is: 


(a) 36, 24 and 16 days (b) 20, 16 and 12 days 
(c) 24, 42 and 18 days (d) None of these 


7. 


10. 


11. 


12. 


13. 


Sita takes twice as much time as Gita to complete a 
work and Rita does it in the same time as Sita and 
Gita together. If all three working together can finish 
the work in 6 days, then the time taken by each of 
them to finish the work is: 


(a) 18, 36, and 12 days 
(b) 20, 38 and 14 days 
(c) 24, 42 and 18 days 
(d) None of these 


. 5 men сап complete a work in 2 days, 4 women can 


complete the same work in 3 days and 5 children 
can do it in 3 days. 1 man, 1 woman and 1 child, 
working together, can complete the work in: 

(a) 6 days (b) 4 days 

(c) 8 days (d) None of these 


. A and B can complete piece of work in 6 days and 


A alone can complete it in 9 days. The time taken 
by B alone to complete the work is: 


(a) 20 days (b) 18 days 
(c) 24 days (d) None of these 
A and B can complete a piece of work in 30 days, 


B and C in 40 days while C and A in 60 days. A, 
B, C together can complete the work in: 


3 2 
(a) 247 days (b) 28 3 days 


2 
(c) 267 days (d) None of these 
A and B can complete a piece of work in 18 days; 
B and C in 24 days; C and A in 36 days. A alone 
can complete the work in: 


(a) 48 days (b) 56 days 
(c) 40 days (d) None of these 
Ajay and Sunil together can complete a piece of 


work in 10 days, Sunil and Sanjay in 15 days and 
Sanjay and Ajay in 20 days. They worked together 
for 6 days, and then Ajay leaves. Sunil and Sanjay 
worked together for 4 more days, and Sunil leaves. 
How long will Sanjay take to complete the work? 


(a) 12 days (b) 10 days 
(c) 16 days (d) None of these 
Anu can complete a work in 10 days. Manu is 25% 


more efficient than Anu, and Sonu is 60% more 
efficient than Manu. Working together, how long 
would they take to finish the job? 
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14. 


15. 


16. 


17. 


18. 


19. 


5 6 
(а) 3 8 days (b) 5 7 days 


6 


(c) 2 17 days (d) None of these 


A and B completes job in 12 days while A, B and 
C can complete it in 8 days. C alone will finish the 
job in: 

(a) 24 days (b) 36 days 

(c) 28 days (d) None of these 

Bansal, Gupta and Singhal together can complete a 
work in 4 days. If Bansal and Gupta together can 


4 
complete the work in un days, Gupta and Singhal 
togehter can do it in 8 days, then Gupta alone can 
complete the work in: 
(a) 16 days (b) 12 days 
(c) 20 days (d) None of these 


Nikita, Nishita and Kavita can complete a work in 
2 

23 days. If Nishita and Kavita can complete it in 

4 days, and Nishita alone can do it in 6 days, then 

Nikita and Nishita can complete the work in: 


4 2 
(a) 5 7 days (b) 4 7 days 


3 
(c) 3 7 days (d) None of these 


A is twice as good a workman as B. Working together 
they finish a piece of work in 1 day. A alone can 
finish the work in: 


(a) 28 days 
(c) 24 days 
Bindal can finish a work in 10 days. Jindal is twice 


as efficient as Bindal. If they work together, in how 
many days, the work will be completed? 


(b) 21 days 
(d) None of these 


1 2 
(a) 3 3 days (b) 5 3 days 


(c) 4: days (d) None of these 

A alone would take 27 days more to complete the job 
than if both A and B would together. If B worked 
alone, he took 3 days more to complete the job than 
A and B worked together. What time would they 
take if both A and B worked together? 


(a) 7 days (b) 9 days 
(c) 11 days (d) None of these 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


A is 4 times as fast as В and is, therefore, able to 
complete a work in 45 days less than B. A and B, 
working together, can complete the work in: 


(a) 12 days (b) 16 days 
(c) 8 days (d) None of these 
If A can complete a work in 16 days, then in how 


many days can he complete = of the work? 


(a) 16 days (b) 20 days 
(c) 12 days (d) None of these 


Working 7 hours daily 24 men can complete a piece 
of work in 27 days. In how many days would 14 
men complete the same piece of work working 9 
hours daily? 


(a) 36 days (b) 30 days 
(c) 32 days (d) None of these 
10 men can cut 15 trees in 2 hours. If 2 men leave 


the job, then many trees will be cut in 3 hours? 


(a) 20 trees (b) 18 trees 
(c) 24 trees (d) None of these 


45 men completes a piece of work in 30 days 
working 12 hours a day. In how many days will 60 
men complete the work working 10 hours a day? 


(a) 27 days (b) 30 days 
(c) 24 days (d) None of these 
The work done by a woman in 8 hours is equal to 


the work done by a man in 6 hours and by a boy 
in 12 hours. If working 6 hours per day 9 men can 
complete a work in 6 days, then in how many days 
can 12 men, 12 women and 12 boys together finish 
the same work working 8 hours per day? 


1 1 
2-4 5) 1-4 
ооо ош 


(с) 3 ; days (d) None of these 


4 men or 6 women can finish a piece of work in 20 
days. In how many days can 6 men and 11 women 
finish the same work? 


(a) 9 days (b) 6 days 
(c) 7 days (d) None of these 
10 men can finish a piece of work in 10 days, whereas 


it takes 12 women to finish it in 10 days. If 15 men 
and 6 women undertake to complete the work, how 
many days will they take to complete it? 


(a) 7 days (b) 5 days 
(c) 9 days (d) None of these 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


A can complete a piece of work in 10 days, while B 
alone can complete it in 15 days. They work together 
for 5 days and rest of the work is done by C in 2 
days. If they receive 2450 for the whole work, how 
should they divide the money? 


(a) 3250, 3100, $100 (b) 3225, 3150, 375 
(с) 3200, $150, $100 (d) “175, $175, $100 


The first man alone can complete this work in 7 
days. The second man alone can do this work in 8 
days. If they are working together to complete this 
work in 3 days and also taking help of a boy, then 
how should the money be divided? 


(а) 5600, 3500, $300 (b) 5600, 3525, 3275 
(c) 5600, 3550, 3250 (d) 5500, 3525, 3375 


A. does half as much work as B in 3/4 of the time. 
If together they take 18 days to complete a work, 
then how much time shall B take to complete it? 


(a) 30 days (b) 35 days 
(c) 40 days (d) None of these 


Two men, A and B, working together, completed a 
piece of work. If worked individually, it would have 
taken them 30 and 40 days to complete the work. If 
they have received a payment of 32100, then B's 
share is: 


(а) 2900 (b) 21200 
(с) 2800 (4) 21300 


Two men undertake а piece of work for 4600. 
Individually, they can complete the work in 6 days 
and 8 days, respectively. With the assistance of a 
boy they completed the work in 3 days. The boy's 
share should be: 


(a) “300 (b) 3225 

(c) 275 (d) 5100 

A can do a piece of work in 8 days. A undertook 
to it for 3320. With the help of B, he finishes the 
work in 6 days. B's share is: 

(a) 80 (b) 3240 

(c) “100 (d) 5120 

Five men and 2 boys, working together, can complete 
four times as much work per hour as a man and a 
boy completes working together. The work completed 
by a man and a boy should be in the ratio: 

(a) 1:2 (b) 2:1 

(c) 1:3 (d) 4:1 

A, B and C can do a piece of work in 16, 32 and 
48 days, respectively. They started working together, 
but C left after working 4 days and B left 2 days 


36. 


37. 


38. 


39. 


40. 


before the completion of work. Total number of days 
taken for completion of work was: 


1 
(a) 8 days (b) 9 9 days 


4 
(c) 11 days (d) ns days 
A and B, working separately, can complete a piece 
of work in 9 and 12 days, respectively. If they work 
for a day alternately, A beginning, in how many days 
the work will be completed? 


(a) 105 days (b) 107 days 


(c) 105 days (d) 105 days 

A and B can complete a piece of work in 45 and 
40 days, respectively. They began the work together, 
but A leaves after some days and B completed the 
remaining work in 23 days. After how many days 
did A leave? 


(a) 6 days (b) 8 days 
(c) 9 days (d) 12 days 
A and B, working together, can complete a piece 


of work in 12 days B and C working together can 
complete the same piece of work in 16 days. A 
worked at it for 5 days and B worked at it for 7 
days. C finished the remaining work in 13 days. 
How many days would C alone take to complete 
it? 


(a) 10 days (b) 24 days 
(c) 32 days (d) 40 days 
A can complete a piece of work in 40 days. He starts 


working, but having some other engagements leaves 
after 5 days. Thereafter, B completes this work in 
21 days. How many days would A and B take to 
complete this work working together? 


(a) 15 days (b) 16 days 
(c) 17 days (d) 11 days 
A can do a piece of work in 30 days, В in 50 days 


and C in 40 days. If A is assisted by B on one day 
and by C on the next day alternately, the work will 
be completed in: 


32 2 
(a) 17 45 days (b) 19 3 days 


31 1 
16 — 18- 
(с) 37 days (d) 3 days 
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EXERCISE-2 
(BASED ON MEMORY) 


. Rohan and Mohit together can vikas can build the 
same wall in 10 days and vikas and Rohan can build 
the same in 12 days. in how many days can all the 
three complete the same wall while working together? 


240 120 
(a) 37 (b) 37 
150 180 
(с) 37 (d) 37 


[SSC CHSL (10+2) Tier-I CB, 2018] 
. A and B can together complete a task in 18 hours. 
After 6 hours A leaves. B takes 36 hours to finish 
rest of the task. How many hours would A have 
taken to do the task if he worked alone? 
(a) 54 (b) 45 
(c) 21 (d) 27 

[SSC CGL Tier-II CBE, 2018] 
. If A had worked alone he would have taken 63 hours 
to do the task. What is B’s share. If A and B work 
together on a task finishing it in 36 hours and they 
get paid 35,950 for it? 
(a) 3400 
(c) 2550 


(b) 3600 
(d) 2750 
[SSC CGL Tier-II CBE, 2018] 


. A can do 50% of the job in 16 days, B can do n 
of the job in 24 days. In how many days can they 
do ith of the job working together? 


(a) 24 
(c) 21 


(b) 9 
(d) 18 
[SSC CGL Tier-II (CBE), 2018] 


. А can do a piece of work in 30 days while B can 
do it in 40 days. In how many days can A and B 
working together do it? 


3 1 
(а) =, days (b) 215 days 


1 
(c) days (d) 70 days 


[SSC Multi-Tasking Staff, 2017] 


. A Contractor has the target of completing a work in 
40 days. He employed 20 persons who completed 


10. 


11. 


(2) of the work in 10 days and left. The number 


of persons he has to employ to finish the remaining 
part as per target is: 


(a) 10 
(c) 40 


(b) 20 
(d) 30 
[SSC Matric Level MTS, 2017] 


. A and B together can complete a work in 30 days. 


They started together but after 6 days A left the work 
and the work is completed by B after 36 more days. 
A alone can complete the entire work in how many 
days? 
(a) 45 
(c) 60 


(b) 90 
(d) 120 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


. A and B together can complete a work in 10 days. 


They started together but A left after 2 days and the 
remaining work was completed by B in 12 days. 
In how many days can A complete the entire work 
while working alone 
(a) 15 
(c) 30 


(b) 20 
(d) 45 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


. A labourer can do a job in 36 hours. After 9 hours 


he takes a break. What fraction of the job is yet to 
be done? 


(a) 0.5 (b) 0.25 
(c) 0.75 (d) 0.2 

[SSC CGL Tier-I CBE (Exam), 2017] 
P.Q and R can do a piece of work on 60 days, 100 


days and 80 days respectively. They together work 
to finish the work and receive #2256. Then Р will 
get 

(a) 5576 
(с) “960 


(b) 2752 
(d) 2564 
[SSC Matric Level MTS, 2017] 


S.T and U can complete a work in 40, 48 and 60 
days respectively. They received “10800 to complete 
the work. They begin the work together but T left 
2 days before the completion of the work and U 
left 5 days before the completion of the work S has 
completed the remaining work alone. What is the 
share of S (in X) from total money? 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


(а) 4000 
(с) 4500 


(b) 4320 
(а) 4860 
[SSC CGL Tier-I CBE, 2017] 
Raman is 25% more efficient than Aman. If Aman 
can complete a piece of work in 25 days, Raman 
can complete the same work in how many days? 
(a) 12 (b) 15 
(c) 16 (d) 20 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
A is 20% more efficient than B. If B alone can 
complete a piece of work in 12 days, then A alone 
can complete the same work in how many days? 
(a) 10 (b) 12 
(c) 14 (d) 16 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


Sister can bake 50 cakes in 25 hours, Sister and 
Mummy together can bake 75 cakes in 15 hours. 
How many cakes Mummy can bake in 15 hours 
(a) 25 (b) 45 
(b) 20 (d) 10 

[SSC CHSL (10+2) Tier-I CBE, 2017] 


P can do | th of work in 10 days. Q can do 40% 


of work in 40 days and R can do (i) rd of work in 


13 days. Who will complete the work first? 
(a) P (b) Q 
(c) R (d) Both P and R 
[SSC CGL Tier-II (CBE), 2017] 


A carpenter can build a cupboard in 48 hours. After 
12 hours he takes a break. What fraction of the 
cupboard is yet to build? 


(a) 0.4 (b) 0.5 
(c) 0.75 (d) 0.25 
[SSC CGL Tier-I CBE, 2017] 


A can do a piece of work in 12 days and B in 20 
days. If they together work on it for 5 days and 
remaining work is completed by C in 3 days, then 
in how many days can C di the same work alone? 


(a) 10 days (b) 9 days 
(c) 12 days (d) 15days 

[SSC CPO SI, ASI Online, 2016] 
A and B together can do a piece of work in 9 days. 


If A does thrice the work of B in a given time the 
time A alone will take to finish the work is 


19. 


20. 


21. 


22. 


23. 


24. 


(a) 4 days (b) 6 days 
(c) 8 days (d) 12 days 

[SSC CGL Tier-I (CBE), 2016] 
Ram and Hari can cut 12 kgs nuts in 2 days. After 


5 days, Hari left the work. Ram took 8 more days 
to cut the rest of the nuts. If total of 58 kgs of nuts 
were cut the taken b Hari to cut 10 kgs of nuts is 
(a) 1 days (b) 2 days 
(c) 3 days (d) 4 days 

[SSC CGL Tier-I (CBE), 2016] 
A and B undertake a piece of work for 3250. A 
alone can do that work in 5 days and B alone can 
do that work in 15 days. With the help of C, they 
finish the work in 3 days. If every one gets paid in 
proportion to work done by them, the amount C will 
get 1s: 


(a) $50 (b) $100 
(c) 3150 (d) 3200 

[SSC CGL Tier-I CBE, 2016] 
Shashi can do a piece of work in 20 days. Tanya 


is 25% more efficient than Shashi. The number of 
days taken by Tanya to do the same piece of work 
18: 


(а) 15 (5) 16 
(с) 18 (4) 25 

[SSC CGL Tier-I CBE, 2016] 
12 men and 16 boys can do a piece of work in 5 


days 13 men and 24 boys can do it in 4 days then 
ratio of the daily work done by a man to that of a 
boy is 


(a) 2:1 (b) 3:1 
(c) 1:3 (d) 5:4 

[SSC CGL Tier-I (CBE), 2016] 
A group of workers can complete a piece of work 


in 50 days, when they are working individually. On 
the first day another person joins him, on the third 
day one more person joins them and this process 
continues till the work is complete days are needed 
to complete the work? 


(a) 8 days (b) 9 days 
(c) 10 days (d) 11 days 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2016] 


A does 2 of a work іп 9 days. Then В joined him 


and they together completed the remaining works in 
6 days. B alone can finish the whole work in 


толо Сһарїег 10 


25. 


26. 


27. 


28. 


29. 


30. 


12 2 
6— d b) 8-4 
(a) Боов үа чан 


(с) 10 days (d) 18 days 


[SSC CGL Tier-II, 2016] 

Akka can bake 100 cakes in 20 hours, Akka and Tai 
together can bake 75 cakes in 10 hours how many 
cakes Tai can bake in 20 hours? 
(a) 25 (b) 50 
(c) 30 (d) 75 

[SSC CGL (10+2) Tier-I CBE, 2016] 
B would have taken 10 hours more than what A 
would have taken to complete a task if each of them 
worked alone. Working together they can complete 
the task in 12 hours. How many hours would B take 
to do 50% of the task? 
(a) 30 
(c) 20 


(b) 15 
(d) 10 
[SSC CGL Tier-II (CBE), 2016] 


28 men can complete a piece of work in 15 days 
and 15 women can complete the same piece of work 
in 24 days. What is the respective ratio between the 
amount of work done by 30 men in 1 day and the 
amount of work done by 18 women in 1 day? 
(а)4:7 (b) 9: 15 
(с) 3: 5 (d) 2:6 
(е) None of these 

[IBPS, 2015] 


20 men can complete a piece of work in 16 days. 
After 5 days from the start of the work, some men 
left. If the remaining work was completed by the 


remaining men in ів: days, how many теп left 


after 5 days from the start of the work ? 


(a) 4 (b) 10 
(c) 8 (d) 5 
(е) 6 


[LIC, 2015] 


A and B can do a piece of work in 30 and 36 days 
respectively. They began the work together but A 
leaves after some days and B finished the remaining 
work in 25 days. After how many days did A leave? 


(a) 10 days (b) 6 days 
(c) 5 days (d) 11 days 

[SSC, 2015] 
A, B and C can do a work separately in 16, 32 and 


48 days respectively. They started the work together 
but B leaving off 8 days and C six days before the 


31. 


32. 


33. 


34. 


35. 


36. 


completion of the work. In what time is the work 
finished? 


(a) 9 days (b) 12 days 
(c) 14 days (d) 10 days 

[SSC, 2015] 
P and Q together can do a job in 6 days. Q and R 


can finish the same job in 60/7 days. P started the 
work and worked for 3 days. Q and R continued for 
6 days. Then the difference of days in which R and 
P can complete the job is 


(a) 12 (b) 10 
(c) 8 (d) 15 

[SSC, 2015] 
A and B can do a given piece of work in 8 days, B 


and C can do the same work in 12 days and A, B, 
C complete it in 6 days. Number of days required 
to finish the work by A and C is 


(a) 16 (b) 12 
(c) 8 (d) 24 

[SSC, 2015] 
A, B and C can do a piece of work in 24, 30 and 


40 days respectively. They began the work together 
but C left 4 days before completion of the work. In 
how many days was the work done? 


(a) 12 (b) 13 
(c) 14 (d) 11 

[SSC, 2015] 
A can do a work in 10 days and B in 20 days. If 


they together work on it for 5 days, then the fraction 
of the work that is left is: 


4 1 
(а) — (b) — 
) 3 4 
3 3 
= 4) -- 
(с) 1 (d) 20 
[SSC, 2015] 
A and B together can do a piece of work in 30 days. 


B and C together can do it in 20 days. A starts the 
work and works on it for 5 days, then B takes up 
and works for 15 days. Finally C finished the work 
in 18 days. The number of days in which C alone 
can do the work when doing it separately is:- 


(a) 24 days (b) 40 days 
(c) 60 days (d) 120 days 

[SSC, 2015] 
If A, B and C can complete a work in 6 days. If A 


can work twice faster than B and thrice faster than 


Time and Work, Work and Wages ІШ 


37. 


38. 


39. 


40. 


41. 


42. 


С, then the number of days С alone can complete 
the work is: 
(a) 11 Days 
(c) 44 Days 


(b) 33 Days 
(d) 22 Days 


[SSC, 2015] 


A’s 2 days work is equal to B’s 3 days work. If A 
can complete the work in 8 days then to complete 
the work B will take: 
(a) 14 days 
(c) 16 days 


(b) 15 days 
(d) 12 days 

[SSC, 2015] 
4 men and 6 women complete a work in 8 days, 
2 men and 9 women also complete in 8 days. The 
number of days 18 women complete the work is: 


2 
(a) T days (b) I days 


1 


(c) 4 days (d) - days 


[SSC, 2015] 
If 4 men or 8 women can do a piece of work in 15 
days, in how many days can 6 men and 12 women 
do the same piece of work? 
(a) 45 days (b) 20 days 
(c) 15 days (d) 30 days 

[SSC, 2015] 
A, B and C are employed to do a piece of work 


for #575. A and С are supposed to finish = of 


the work together. Amount shall be paid to B is: 
(a) 3210 (b) 5100 
(c) 3200 (d) 5475 

[SSC, 2014] 
A man is twice as fast as a woman and a woman is 
twice as fast as a boy in doing a work. If all of them, 
a man, a woman and a boy, can finish the work in 7 
days, in how many days a boy will do it alone? 
(a) 49 (b) 7 
(c) 6 (d) 42 

[SSC, 2014] 
A, B and C can do a job in 6 days, 12 days and 15 


days, respectively. After х of the work is completed, 


C leaves the job. Rest of the work is done by A and 
B together. Time taken to finish the work is: 


43. 


44, 


45. 


46. 


47. 


5 1 
(а) 32 days (b) 24 days 


1 
(c) 2 days (d) Е days 


[SSC, 2014] 


15 men take 20 days to complete a job working 8 
hours a day. The number of hours a day should 20 
men take to complete the job in 12 days is: 


(a) 5 hours (b) 10 hours 
(c) 15 hours (d) 18 hours 

[SSC, 2014] 
Raj and Ram working together to do a piece of work 


in 10 days. Raj alone can do it in 12 days. Ram 
alone will do the work in: 


(a) 20 days (b) 40 days 
(c) 50 days (d) 60 days 

[SSC, 2014] 
A, B and C have to type 506 pages to finish an 


assignment. A can type a page in 12 minutes, B in 
15 minutes and C in 24 minutes. If they divide the 
task into three parts so that all three of them spend 
equal amount of time in typing,what is the number 
of pages that B should type? 


(a) 172 (b) 176 
(c) 154 (d) 168 
(е) 164 
[IBPS PO/MT, 2014] 
A can complete a work in ‘m’ days and B can 


complete it in ‘n’ days. How many days will it take 
to complete the work if both A and B work together? 


(b) (s ы : dijs 


(c) ЕЭ "| days (d) г. -|шу 


[SSC (EVE), 2014] 


Three men A, B, C working together can do a job 
in 6 hours less time than A alone, in 1 hour less 
time than B alone and in one half the time needed 
by C when working alone. Then A and B together 
can do the job in 


(a) (m + n) days 


(a) hours (b) 2 hours 


4 
(c) hours (d) z hours 


[SSC, 2014] 
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48. 


49. 


50. 


51. 


52. 


53. 


A takes three times as long as В and С together to 
do a job. B takes four times as long as A and C 
together to do the work. If all the three, working 
together can complete the job in 24 days, then the 
number of days, A alone will take to finish the job 
(a) 100 (b) 96 
(c) 95 (d) 90 

[SSC, 2014] 


P can do a piece of work in 9 days. Q is 50% more 
efficient than P. The number of days it takes for Q 
to do the same piece of work is 


(a) 6 (b) 3 
1 1 
©) 137 @ 45 
[SSC, 2014] 


Sixteen men can complete a work in fifteen days, 
twenty-four children can do the same work in twenty 
days. In how many days will eight men and eight 
children, complete the same work? 


(a) 20 days (b) 18 days 


(c) 16 days (d) ЕН 


[SSC, 2014] 


A can do a piece of work in 4 days and B can do 
it in 12 days. In how many days will they finish the 
work, both working together? 
(a) 2 days (b) 3 days 
(c) 4 days (d) 6 days 

[SSC, 2014] 


1 1 
A can do 4 of a work in 10 days. B can do - of 


the work in 20 days. In how many days can both A 
and B together do the work? 
(a) 24 days (b) 25 days 
(c) 30 days (d) 32 days 

[SSC, 2014] 
A and B can together finish a work in 30 days. 
They worked at it for 20 days and then B left. The 
remaining work was done by A alone in 20 more 
days. A alone can finish the work in 
(a) 48 days (b) 50 days 
(c) 60 days (d) 54 days 


[SSC, 2014] 


54. 


55. 


56. 


57. 


58. 


59. 


If x men can do a piece of work in x days, then the 
number of days in which y men can do the same 
work is: 


2 
(a) xy days (b) 2 days 
x 


2 
(c) ын days (d) x,y days 
У 


[SSC, 2013] 
3 persons undertake to complete a piece of work for 
31,200. The first person can complete the work in 8 
days, second person in 12 days and third person in 16 
days. They complete the work with the help of a fourth 
person in 3 days. What does the fourth person get? 


(а) “180 (b) 3200 
(c) 3225 (d) 3250 

[SSC, 2013] 
Two workers A and B working together completed 


a job in 5 days. If A worked twice as efficiently as 
1 

he actually did and B worked 3 as efficiently as he 

actually did, the work would have been completed in 

3 days. To complete the job alone, A would require: 


1 1 
(a) 5 5 days (b) 6 4 days 


(c) 75 days (d) 8 days 


[SSC, 2013] 


A can do a piece of work in 20 days and B in 30 
days. They work together for 7 days and then both 
leave the work. Then C alone finishes the remaining 
work in 10 days. In how many days will C finish 
the full work? 


(a) 25 days (b) 30 days 
(c) 24 days (d) 20 days 

[SSC, 2013] 
Sunil completes a work in 4 days, whereas Dinesh 


completes the work in 6 days. Ramesh works 5 


times as fast as Sunil. The three together can complete 
the work in: 


5 5 
(a) bo days (b) 5 days 


3 5 
1-4 1— 
(с) 15 days (d) 155 days 
[SSC, 2013] 


A farmer can plough a field working 6 hours per 
day in 18 days. The worker has to work how many 
hours per day to finish the same work in 12 days? 
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60. 


61. 


62. 


63. 


64. 


65. 


(a) 7 
(c) 11 


(b) 9 
(d) 13 
[SSC, 2013] 


Two men can do a piece of work in x days. But y 
women can do it in 3 days. Then the ratio of the 
work done by 1 man and 1 woman is: 


(a) 3y:2x (b) 2x:3y 
(с) ху (d) 2y:3x 
[SSC Assistant Grade III, 2013] 


A and B can do a job alone in 12 days and 15 days 
respectively. A starts the work and after 6 days B 
also joins to finish the work together. For how many 
days B actually worked on the job? 


1 1 
(a) 33 (b) m 


е) 52 (а) 65 


[SSC Assistant Grade ІП, 2012] 


A does : of a work in a week. B finishes the same 
in a fortnight. B starts the work and works only for 3 
days. Thereafter A completes the job. He will finish 
it in: 

(a) 10 days 
(c) 12 days 


(b) 7 days 
(d) 28 days 

[SSC, 2012] 
A can do a certain work in 12 days. B is 60% more 


efficient than A. How many days will B and A 
together take to do the same job? 


80 70 
(a) m Ba 
75 60 
(93 (4) 13 


[SSC, 2012] 


2 men and 4 boys can do a piece of work in 10 days, 
while 4 men and 5 boys can do it in 6 days. Men 
and boys are paid wages according to their output. 
If the daily wage of a man is 440, then the ratio of 
daily wages of a man and a boy will be: 
(a) 5:3 (b) 5:2 
(c) 7:4 (d) 7:3 

[SSC, 2012] 
A, B and C can do a piece of work in 30, 20 and 10 
days respectively. A is assisted by B on one day and 


by C on the next day, alternately. How long would 
the work take to finish? 


66. 


67. 


68. 


69. 


70. 


3 4 
(a) 9 8 days (b) 4 8 days 


4 9 
8—4 d) 3— 
(c) 1з 4875 (а) 315 ys 


[SSC, 2012] 


A daily wage earner gets a daily wage at the rate 
of $150 per day subject to the condition that he will 
have to pay a penalty at the rate of $25 per day for 
the days he is absent. At the end of 60 days, he 
receives an amount of 27,600. The number of days 
A worked is: 


(a) 54 days (b) 52 days 
(c) 51 days (d) 48 days 

[UPPCS Examination, 2012] 
A and B together can complete a task in 20 days. 


B and C together can complete the same task in 30 
days. A and C together can complete the same task 
in 40 days. What is the ratio of the number of days 
taken by A when completing the same task alone 
to the number of days taken by C when completing 
the same task alone? 


(a) 2:5 (b) 2:7 
(c) 3:7 (d) 1:5 
(e) 3:5 
[IBPS PO/MT, 2012] 
X is three times as fast as Y and is able to complete 


the work in 40 days less than Y. Then the time in 
which they can complete the work together is: 
(a) 15 days (b) 10 days 

1 
(c) 13 days (d) 5 days 
[SSC (GL) Examination, 2011] 
A can do a work in 12 days. When he had worked 
for 3 days, B joined him. If they complete the work 
in 3 more days, in how many days can B alone finish 
the work? 


(a) 6 days (b) 12 days 
(c) 4 days (d) 8 days 

[SSC (GL) Examination, 2011] 
A is thrice as good a workman as B, therefore, A is 


able to finish a piece of work in 60 days less that B. 
The time (in days) in which they can do it working 
together is: 


(a) 22 І 


(b) 22 2 


1 


(с) 23 (4) 23- 


[SSC (GL) Examination, 2011] 
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71. 


72. 


73. 


74. 


75. 


76. 


77. 


A work can be completed by P and Q in 12 days, 
Q and R in 15 days, R and P in 20 days. In how 
many days P alone can finish the work? 
(a) 10 (b) 20 
(c) 30 (d) 60 

[SSC (GL) Examination, 2011] 
‘x’ number of men can finish a piece of work in 30 
days. If there were 6 men more, the work could be 
finished in 10 days less. The actual number of men 
is: 
(a) 6 
(c) 12 


(b) 10 
(d) 15 
[SSC (GL) Examination, 2011] 


A does half as much work as B in 3 of the time. 
If together they take 18 days to complete a work. 
How much time shall B take to do it alone? 


(a) 30 days (b) 35 days 
(c) 40 days (d) 45 days 
[SSC (GL) Examination, 2011] 


A and B working separately can do a piece of work 
in 9 and 12 days, respectively. If they work for a 
day alternately with A beginning, the work would 
be completed in: 


2 1 
(a) m days (b) 10 days 


(c) 10 days (d) 105 days 


[SSC (GL) Examination, 2011] 
2 men alone or three women alone can complete a 
piece of work in 4 days. In how many days can 1 


woman and | man together complete the same piece 
of work? 


(a) 6 days (b) а days 


(c) days (d) Cannot be determined 


[Corporation Bank PO Examination, 2011] 


4 girls can complete a piece of work in 8 days, the 
same work 3 boys can complete in 9 days, 7 men in 
2 days and 5 women in 4 days. Who among them 
have the minimum capacity of work? 


(a) Boy (b) Girl 
(c) Man (d) Woman 
[Union Bank of India PO Examination, 2011] 


A can do a piece of work in 24 days, B in 32 days 
and C in 64 days. All begin to do it together, but 


78. 


79. 


80. 


81. 


82. 


A leaves after 6 days before the completion of the 
work. How many days did the work last? 


(a) 15 (b) 20 
(c) 18 (d) 30 

[SSC, 2011] 
Р, О, К are employed to do a work for 35750. P and 


Q together finished = of work and Q and R together 


finished — of work. Wage of Q in rupees, is: 


(a) 2850 
(c) 2750 


(b) 3750 
(d) 1000 
[SSC, 2011] 


Amit and Sujit together can complete an assignment of 
data entry in five days. Sujit's speed is 80% of Amit’s 
speed and the total key depressions in the assignment 
are 5,76,000. What is Amit’s speed in key depressions 
per hour if they work for 8 hours a day? 


(a) 4800 (b) 6400 
(c) 8000 (d) 7200 
(е) None of these 
[SBI Associates Banks PO, 2011] 


Four examiners can examine a certain number of 
answer papers in 10 days by working for five hours 
a day. For how many hours in a day would two 
examiners have to work in order to examine twice 
the number of answer papers in 20 days? 


(a) 8 hours (b) T hours 


(c) 10 hours (d) > hours 
(е) None of these 
[Andhra Bank PO, 2011] 


2 men alone or three women alone can complete a 
piece of work in 4 days. In how many days can 1 
woman and one man together complete the same 
piece of work? 


(a) 6 days (b) - days 
12 
(c) 175 days (d) Cannot be determined 


(е) None of these 
[Corporation Bank PO, 2011] 


Four examiners can examine a certain number of 
answer papers in 10 days by working for 5 hours a 
day. For how many hours in a day would 2 examiners 
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83. 


84. 


85. 


86. 


have to work іп order to examine twice the number 
of answer papers in 20 days? 


1 
(a) 8 hours (b) © hours 


1 
(c) 10 hours (d) Bs hours 


(e) None of these 
[Punjab and Sind Bank PO, 2011] 


If A works alone, he would take 4 days more to 
complete the job than if both A and B worked 
together. If B worked alone, he would take 16 days 
more to complete the job than if A and B work 
together. How many days would they take to complete 
the work if both of them worked together? 
(a) 10 days (b) 12 days 
(c) 6 days (d) 8 days 

[SSC, 2011] 


250 men can finish a work in 20 days working 5 hours 
a day. To finish the work within 10 days working 8 
hours a day, the minimum number of men required is: 


(a) 310 (b) 300 
(c) 313 (d) 312 
[SSC, 2011] 


2 men and 5 women can do a work in 12 days. 5 
men and 2 women can do that work in 9 days. Only 
3 women can finish the same work in: 


(a) 36 days (b) 21 days 
(c) 30 days (d) 42 days 


[SSC, 2011] 


7 men can complete a piece of work in 12 days. How 
many additional men will be required to complete 
double the work in 8 days? 
(a) 28 (b) 21 
(c) 14 (d) 7 

[SSC (GL) Examination, 2010] 


87. 


88. 


89. 


90. 


91. 


6 men can complete a piece of work in 12 days. 
8 women can complete the same piece of work 
in 18 days, whereas 15 children can complete the 
piece of work in 10 days. 4 men, 12 women and 20 
children work together for 2 days. If only men were 
to complete the remaining work in 1 day how many 
men would be required? 


(a) 36 (b) 24 

(c) 18 (d) Cannot be determined 
[Bank of India PO Examination, 2010] 

8 men can complete a piece of work in 20 days. 8 


women can complete the same work in 32 days. In 
how many days will 5 men and 8 women together 
complete the same work? 


(a) 16 days (b) 12 days 
(c) 14 days (d) 10 days 

[CBI (PO) Examination, 2010] 
A can complete a piece of work in 12 days. B is 


60% more efficient than A. The number of days, 
that B will take to complete the same work, is: 


(a) 6 ©) 72 
2 
(b) 8 (d) 82 
2 

[SSC, 2010] 

A and B together can complete a piece of work in 


12 days and B and C together in 15 days. If A is 
twice as good a workman as C, then in how many 
days will B alone complete the same work? 


(a) 30 (b) 25 
(c) 24 (d) 20 

[SSC, 2010] 
4 men and 6 women together can complete a work 


in 8 days while 3 men and 7 women together can 
complete it in 10 days. 20 women working together 
will complete it in: 
(a) 36 days 
(c) 24 days 


(b) 32 days 
(d) 20 days 
[SSC, 2010] 
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LI EXPLANATORY ANSWERS Г] 
EXERCISE-| 
1. (a) Here, X = 15 and Y = 12. LUE. days 
X+Y 


Working together, 10 men and 15 women will complete 


the work in 15 x 25 Р 79 3 
Е = 15425 days, 1.е., z or, =. days. 
= yay oo 4. (c) Here, X = 6, Y = 12 and Z = 24. 








15x12 20 2 Working together, A, B and C will complete the work 
= , L.e., — or, 6— days. in 
15+12 3 3 
Ш XYZ 4 
2. (b) Here, X = 30 and Y = 40. "хуш үгілх 22 
A and В working together can do the work in 
XY _ 6x12x24 dijs. 
= уу days. 6х12-12х24-24х6 
: 24 
30х 40 . 120 1 i.e., E days, or, 33 days. 
= 304.40 days, 1.е., m Or, 1 days. 
3. (b) A can do the complete work in 5 x 3 = 15 days. 5. (b) Let, B take x days to do the work. Then, A takes 
5 (x — 60) days to complete the work. 
B can complete the complete work in 10 x "da 25 days. Since ratio of work done by A and B is 3:1, ratio of time 
Here, X = 15 and Y = 25. taken by A and B is 1:3. 
A and B, working together, can complete the work in х-60 1 
We have, =— 





3 
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=> Э(х- 60) =х ог, х= 90. -. Gita takes 18 days, Sita takes 36 days, and Rita takes 
Time taken by B to complete the work = 90 days and 12 days to complete the work. 


: 90 
time taken by A to complete the work = т = 30 days. 8. (b) 1 Man can complete the work in 5 x 2 = 10 days. 








A and B, working together, will complete the work in кетет калалар месін ове ое у= ишу 
1 child can complete the work in 5 x 3 = 15 days. 
= Ar days - l man, 1 woman and 1 child, working together, can 
X+Y complete the work in 
90 x 30 F : 45 XYZ 4 
= C—— 4 days, Le, — -------- days 
90+30 У 2 ХҮ+ҮЛ+ЛХ У 
1 
ог, 292 days. _ 10x12x15 E 4 dass 
2 10х12+12х15+15х10 dd 
6. (c) Let, Ramesh take x days to complete the work. 9. (b) Here, X = 6 and Y = 9. 
Then, Mahesh takes 5 and Suresh takes 5 days to -. B alone will complete the work in = шаг days 
complete the same piece of work. = oe , i.e., 18 days. 





Ramesh, Mahesh and Suresh, working together, will 


complete the work in 10. (c) Here, X = 30, Y = 40 and Z = 60. 

















хх^х*^ А, В апа С together will finish the work in 
XYZ 373 А 
= days = ауѕ 2XYZ 
XY +YZ+ ZX X xX х x = || days 
| Е ға PE y 
. x'/6 x 
шаг _ 2x 30x 40 x 60 
x 30 x 40 + 40 x 60 + 60 x 30 е 
iven, ~ = 4. 
de 2 or. ша. һе 262. days 
x = 24 1 5400 | ^^ 3 ys: 


24 
Ramesh takes 24 days, Mahesh takes oy or 12 days, 11. (a) Here, X = 18, Y = 24 and Z =36. 


A alone can do the work in 


2XYZ 
=“ | days 
PE 


24 
and Suresh takes гэ ог 8 days to complete the work. 


7. (a) Let, Gita takes x days to complete the work. Then, 

















Sita takes 2x days to complete the same piece of work. _ | 2x18x24x36 | s 
Time taken by Rita to complete the work 18 x 24 + 24x36 – 36x18 
1104 . 
шонг days or, о , i.e., 48 days. 
“Хү? 648 
xx2x 2x 12. (b) Ajay, Sunil and Sanjay, working together, can complete 
E x4 2x days, or, 3 days. the work in 
2XYZ 
Working together, Gita, Sita and Rita will complete =| => | days 
ПЕ, 
the work in 
д XYZ diss 2x10x15x20 
XY +YZ + ZX = | 10x15 +15 x 20+ 20x10 | YS 
0 12 
хх2хх 2x or, . , Le. E days. 
3 x 650 13 
Е хх2х+ 2х х 2х + 2x v P days, or, 3 Ён! Work done by ай of them together in 6 days 
3 3 13 . 13 
= 6x ‚ 1.6, 





Сіуеп, 3 - 6. л x = 18 days. 120 20 
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13. 


14. 


15. 


: 21 4 
Also, work done by Sunil and Sanjay in 4 days = —. 





, which is to 


Remaining work = 1 IS + аш. 
20 15) 12 


be done by Sanjay. 
Now, Ajay, Sunil and Sanjay, can complete the work in 


m days. Ajay and Sunil can complete the work in 10 





days. 
Sanjay alone can complete the work in 
12 х 10 
= 13 days = 120 days. 
120 
10- — 
13 


1 : cass 120 
AT of the work is done by Sanjay in P = 10 days. 


(c) Since Anu can complete the work in 10 days, Manu 


can complete the work in = х = 8 days. Also, 


Sonu can complete the work in = 8x = = 5 days. 


Anu, Manu and Sonu will complete the work in 





XYZ 
= хү ъүгъ2Х 9898 
10х8х 5 
=\10х8+8хз+5+10) 997 
4 
Я UU қ = days 
170 17 


(а) С alone will finish the job in 
XY 8x12 

= days = days 

Y-X i 12-8 » 


[Here, X = 8 and Y = 12] 





— 24 days. 


(b) Bansal, Gupta and Singhal together can finish the 
work in 4 days. 


Bansal and Gupta together can do it in = days. 


Gupta and Singhal together can do it in 8 days. Therefore, 
Bansal alone can complete the work in 


І 

оо 
8 
% 


16. 


17. 


18. 


19. 


Also, Singhal alone can complete the work іп 





AY 5 
= (у-у days = | 54 


Here, X =4and У = м. 
= 24 days. 
Bansal and Singhal can complete the work in 


XY 24x8 
"ray ІСТЕТЕ 


[Here, X = 24 and Y = 8] 








= 6 days. 
Gupta alone can complete the work in 


XY 4x6 
ух days = 6—4 days 


[Here, X = 4 and Y = 6] 


12 days. 


(c) Nishita and Kavita complete the work in 4 days and 
Nishita alone does it in 6 days. 


Kavita alone can do the work in 





= = days = [25 aay 
[Here, X = 4 and Y = 6] 
= 12 days. 
Nikita and Nishita can complete the work in 
XY —x12 
[jam = 8 days 


[rere x -$ and Y = d 


- шаг 23 
28 7 
(b) Here, X = 14 and К = 2. 


A alone can finish the work in 





К-1 2-1 . 
i. X days = E 14 days, i.e., 21 days. 


(a) Here, X = 10 and K - 2. 
The time taken by Bindal and Jindal, working together, 
to complete the work 
X 10 . 10 1 
= ‚ 1.е., ‚ ог, 3 
1-К 1-2 3 3 
(b) Here, a = 27 and b =3. 
Time taken by A and B, working together, to complete 
the job 


= Jab days = 27x 3, or, 9 days. 


days. 
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20. (a) Here, k = 4 and / = 45. 

















1 1 з 
Therefore, A апа В, working together, can complete the 28. (b) (A + B)’s 5 day’s work = 5 5 т 5) = 6 
work in 
1 
kl 4x4 . ini 25]---2- 
= —— days = ыы days, Le. 12 days. Remaining work = 51 6 6 
к-1 16-1 
1 
21. (с) Неге, a = 1, - 1, X= 16, с = 3 and d = 4. л C's 2 days’ work = 6 
: 3 
Therefore, number of days required to complete 1 of Now, A's 5 days’ work:B’s 5 days’ work 
the work 
: А 5 5 1 
_ bxcxX 1х3х16 _ 12 days. -. C's 2 days’ work = TATE = 3:211 
аха 1х4 
22. (a) We have, М, = 24, D = 27, W, =1,t, =7 3 Аз share = (49-2) = #225 
М, = 14, D, =?, № =1, 5-9 








Мр, = MDW, 


B's share = 7 450x Ž = 7150 
> 24x27x7x1l=14xD,x9x1 s share = ал 




















=> 0, = 36 days. C's share = [450 - (225 + 150)] = 275 
23. (b) We have, M, = 10, D, = 2, W, = 15 29. (b) Wages of the first man for 3 days 

M, = 10 - 2 = 8, D, = 3, И, =? = work done by him in 3 days x $1400 

M,D,W. = М,0,Ж 
е? 22 1 3 

> 10х2хЙ,=8х3х 15 = 089 хо) 

=> №, = 18 trees. Wages of second man for 3 days 

Thus, 18 trees will be cut in 3 hours. = work done by him in 3 days x $1400 
24. (a) We have, M, = 45, D, = 30, t, = 12, W,=1 





M, = 60, D, = ?, t, = 10, И, = 1 
МОЕЙ’, = Мр 
=> 45 x 30x 12 х 1 = 60 хр, x 10x 1 
=> р, = 27 days. 
25. (b) Given, 8 women = 6 Men = 12 Boys 
12 Men + 12 Women + 12 Boys 








Н x 1400 = 3525 


Wages of the boy for 3 days 
$1400 — “(600 + 525) = 3275 

Their shares will be #600, #525 and #275, respectively. 
30. (a) Suppose, B takes x days to do the work 





























= 12 Men + 9 Men + 6 Men = 27 Men -. A takes (2525), ie., 5 days to do it. 
We have, M; = 9, Dj = 6, Ц = 6, И = 1 i 
M, = 27, р, = ?, 1, = 8, У, = 1 Now, (A + B)’s 1 day’s work = a 
Мур, = M,D5tW, 12 | 
=> x6x6x1227xD,x8x1 а. or, x = 30. 
= = : days, or, 15 days. 31. dd 1 days’ work = L 
26. (b) Here, a = 4, b = 6, n = 20, c = 6 and d=11. | ш 
Required number of days B's 1 days’ work = 40 
_ | паЬ Jes " | 20х4х6 | -. Share of A and B should be in the ratio 
— \be+ad ) 9995 = (6x64 4x11) 0995 
= 6 days. —1— = 43 
27. (b) Неге, a = 10, b = 12, n = 10, с = 15 and d = 6. шинэ 
Required number of days > ‘Bs share = 15 2100) = #900. 
nab 7 
= [= + л days 32. (c) The first man’s 3 days’ work = 2-5 
10х10х12 3 
= Eann days The second man’s 3 days’ work = E 


= 5 days. 
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The boy's 3 days’ к-14 4 -i 
e boy's 3 days’ work = аг, 
They should get money in the ratio 


1.е., 4:3:1 


Co | > 


‚1 
“8 


| 


The boy's share = <= x 600 = 75: 
33. (a) (A + В)? 1 day's work = : 


A's 1 days’ work = 2 


B's 1 days’ work = LN E 
6 8 24 
Money should be divided in the ratio 
11 
8 24 
1 
B gets = (i 320) = #80. 


= 3:1 


34. (b) Obviously, 
(5M + 2B) =4(1M + 1B) 
M = 2В 
Work done by а man and а boy аге in the ratio 2:1. 
35. (d) (A + B + C)'s 1 day's work 
Lt 4, 1.4 
16 32 48 96 


Work done in first 4 days = = х4- ын 
96 24 





For last two days, A works alone 


Work done in last 2 days = x 2 =; 


: IL X. 
Rest of the work 1.6.,|1------ 


24 8 3) is done by А and 


B together. 


(A + B)’s 1 day’s work = шаг 
16 32 32 
ES work is finished in ыг х 2 - ыг days 
12 3 12 9 
Total number of days in which the whole work is 


finished = 4-24 2 





4 
-10- дауз. 
9 y 


1 1 7 
36. (b) (A + В)? 2 days’ work = — + — = — 
(b) ( ) y oT ae 


Evidently, the work done by A and B during 5 pairs of 
days 


37. 


38. 


Remaining work = 1- 35_1 


36 36’ 
Now, on 11th day, it is A's tum 


1 : : 
Now, 9 work is done by A in 1 day 
1 . | 1-1 
— work will be done by A in 9х---- day. 
36 36 4 
So, total time taken — 0 days. 


23 
c) B's 23 days’ work = — 
(c) y 40 


Remaining work = 1— = = B 
40 40 
, , 1 1 117 
Now, (А + B)’s 1 day's work = — + — = — 
45 40 360 


su work is done by A and B in 1 day. 


9 days 





a work is done by A and B in 360 — = 


So, A left after 9 days. 
(b) Suppose, C alone can do this work in x days 


C will do : work in 1 day 
x 


Now, work done by (B + C) in 1 day = - А 


1 1 
Work done by B in Iday = (5-5 Я 
х 


And, work done Бу (А + В) in 1 day = >. 


1 1 1 
Work done by A in 1 day = (4-4) 


12 116 x 
1 1 

= — + — 
48 х 


As рег the to question, 
Work done by A in 5 days + work done by B in 7 days 
+ work done by C in 13 days = whole work 


ets м 
48 x 16 x x 











Or, - 

48 х 16 х х 

26 11 11 26 
o, —+— -], or =Т= 

48 x x 48 
т, Hn. 2 or, = 24 

х 48 


C alone would complete this work in 24 days. 
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1 
39. (a) Work done by A in 5 days = 2. ES 


Remaining work = 1- E = 2 . 
8 8 


B completes i work in 21 days. 


2. 218 
B would complete one work in 2 





= 24 days. 


Here, x = 40, y = 24. 
Working together, A and B would complete this work 


xy 40x24 40x24 
x+y 40-24 64 








= 15 days. 


1 1 8 
0. А + В)? 1 day’ k=—+—=—. 
40. (a) (А + В) 1 day's wor ЭГЧ 
i T. 3 
(A + Cy's 1 day's work = — + —-——. 

30 40 120 


EXERCISE-2 
(BASED ON MEMORY) 


1. (а) К+ M 8 days 
M + V — 10 days 
V + R 12 days 
Total units = 120 units 
К+ М — 515 units 
M+V—*>512 units 


V+R—*510 units 
2(R+ M+ V) — 537 units 





R+M+V— ши 


. 12 24 
-. They complete the same wall in = => Е 


3% 37 
2. (4) Let the total work be 18 units 


A+B—>1 unit 
A+B—>6 unit 
Remaining work = 18 — 6 = 12 units. 
B takes 36 hours to complete the rest 
12. №. 
"^ — ә —units/hr 
36 3 


AM 91-2 = ішін 


-. А takes = — 27 hours to complete the whole work 
3 





Work done in first two days — ES + 2, aot : 
150 120 600 
Work done in 8 x 2 = 16 days = 97%8 07. 
600 75 
Work left = ne 
75 15 


On the 17th day, (A + B) will work and they will complete 
— work. 


8 8 8 4 
75 150 150 75. 


On the 18th day, (A + C) will work and they will finish 


,.. 120 4 32 
itin — x — =— days. 
7 75 35 


Work left 











The whole work will be done in 17 r- days 
35 


32 
17 — days. 
35 y 


. (с) A > 63 hours 


А + B — 36 hours 
Total work = 252 units 
А—" 54 units 


А+В—"" 57 units 


B—"57-4=3 units 


A:B 
4:3 
3 
B’s share = 7 x5950 


= Rs. 2550. 


. (d) A—“ 16 days —— 32 days 


1 
B— 24 days —*— 96 days 
Total work = LCM (32, 96) = 96 units 


A—* 53 units 


B—*51 units 





A+B—*>54 units 


29 of 96 = 72 units 


2 
A & B can do the = of work in = 


= 18 days 
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5. 


10. 


(c) А > 30 Days 

B > 40 Days 

Total units — 120 units 
A—*>4u 

B—*>3u 


A+B—*57u 


A & B can do the whole work in = > U- days 


M xD, мМ, хр, 














a 
(a) W, W, 
11. 
20 х10 _ (20+х)х 20 
1 3 
x- 20230 
x=10 
(b) Let the Total work be 30 units 
A +B—® 56 units 
Remaining work = 30 — 6 = 24 units 
B did 24 units in 36 days B’s ш ,24 > шш 
36 3 days 
ГО? 2 1 unit 
3 3 day 
. 30 
-. A can do the whole work in — = 90 days 
5 
(c) Let the Total work be to units 
A+B—*51 units 
A + B——52 units 
Remaining work = 8 units 
| Е 8 2 x 
B did 8 units 12 days > — = — units / days 
12 3 
12. 
id 2. I; 
A—1-—==units 
3 3 
Whole work 10 
OA LCS > 30 days. 
Á 
(c) Let the total work be 36 units 
th 
Не has done = - 9 hours work 2. --->- work. 
36 4 
2. Remaining work = 1-2 -i (or) 0.75 Bh 


(c) P > 60 days 
О- 100 days 
В — 80 days 


Total work = 2400 units 
P —*5 40 units 
Q—*> 24 units 


R—* 530 units 


P:Q:R 
40 : 24 : 30 
20: 12:5 15 


Amount P receives — = х 2256 = Rs. 960 


(d) $ >> 40 days 

T > 48 days 

U — 60 days 

Total work — 240 units 
S—: 56 units 
T—+55 units 
0—54 units 

S+T+U—*515 units 





S alone worked for last 2 days S—“>6x2=12 units 


S & T alone worked for (5 - 2) = 3 days => 
$+Т— 533 units 

Remaining work = 240 — (33 + 12) = 195 units 

S+ T+U— 92 = 13 days. 


So S worked for 18 days and completed 18 x 6 = 108 
units 


T worked for 16 days and completed 16 x 5 = 18 units 
U worked for 13 days and completed 13 x 4 = 52 units 


Share of S= 108 x 10800 = Rs. 4860 
240 


(4) К: А 

Efficiency — 125 : 100 
5:4 

Time Taken > В: А 
4:5 

5Р = 25 days 


4P = — x4 = 20 days 


(a) A: B 

Efficiency: 120 : 100 
6.5 

Time taken > A: B 
5:6 
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14. 


15. 


16. 


17. 


18. 


ӨР = 12 days 


5р = 12 х5 = 10 days 


А сап do the work in 10 days 


(b) 8--2" 50 cakes 


4-4 2 cakes 


$+М— "575 cakes 


$+М—"" 5 cakes 


Ihr 


M—>5 – 2 = 3 cakes 


г. М—®®—›3 x15 = 45 cakes. 


(c) pe das 
Р—" >40 days > (1) 
Q— 40 days 
Q—" 5100 days > (2) 


1 
214 
В-4--95134аув 


R—* 539 days > (3) 


-. From (1), (2) & (3) we can conclude К can do the 


work first. 


(c) Let the total work be 48 units 


. Carpenter —2 512 units 


Remaining work = 36 units 


ЛЕН ог 0.75 
48 4 


(b) А > 12 Days 

B — 20 Days 

Total Unit — 60 units 

A— 5u 

В 53и 

A+B—“58u 

A+B—*>40u 

Remaining units = 60 — 40 = 20 units 


cS - 65 units, 


-. € can do the whole work in a => 9 days. 


(d) A: B 
Efficiency > 3:1 


If A—“>3u 


19. 


20. 


21. 


22. 


ВМ а 
A+B—*54u 


A+B—*>536u 


-. A can do the whole work in Е = 12 days 


(d) К+ Н — = 2days 


R+H—*>6kgs 

R+H—*530kgs 

Remaining work = 58 — 30 = 28 kgs. 
Ram took 8 days to cut 28 kgs .. .. 


10 
-. 70 cut 10 kgs Ram takes = 3 <$$$> 


4 


Hari — 56 -i => 5 units 


1 
-. To cut 10 kgs Hari takes тә 4 days . 
72 


(а) A > 5 days 

В — 15 days 

А-В + € > 3 days 

Total work — 15 units 

A—* 53 units 

B—*51 unit 

A+B+C—*55 units 

20—955 - (3+1) =1 unit 

Efficiency Ratio A: B: С 
3:1:1 


C's amount — Е х 250 = В$.50. 


(b) 5 + 20 days 
T:S 

Efficiency: 125 : 100 
54 

Time taken > 4:5 
If 5P = 20 days 


then 4р= xac 16 days 


(а) (12M +16B)5 = (13М+ 24B)4 
60M + 80B = 52M + 96B 


8M =16B 
M 1622 
B 8 1 


-. Their daily work is in the ratio of 2 : 1 
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23. 


24. 


25. 


27. 


28. 


(с) Let Total work be 50 units 
Each do 1 unit 

1* day 1 unit 

214 day 2 units 

3'd day 3 units and so on. 


-. Approximately in 10 days they complete the work. 
(d) Total work = 45 units 

2 th 2 : 
A does - of work. A completed E x 45 = 18 units 


Remaining work = 45 — 18 27 units 


A & B complete the 27 units in = > AN => m units 


A—* 52 units 
. В 541-2=21 units 
. 45 
-. B alone can do the whole work in % => 18 days 


2 


(b) Akka—“**-5 20 hours 


. Akka—““* 4 hours 


75 cakes 


Akka + Tai 10 hours 





20 cakes » 10 х 20 
75 


So Tai can bake (7.5-5) = 2.5 cakes in 1 hour 


. Akka+ Tai > : hours 


Number of cakes baked by Tai alone in 20 hours 
= 2.5 x 20 = 50 


(e) 28 m — 15 days 
15x28 


15w — 24 days 
24x15 
18 


30 m 18у > 








30 men’s work : 18 women’s work 


15х28 | 24x5 
30 18 
7:10 
1 day's work ratio will be 


2.3 арг 
7 10 








MixD, М,хр, 
т Wy 

20х16 (20-х)х55 
16 — 3xll 
x=8 


(c) 








29. (c) A — 30 days 


30. 


31. 


32. 


В — 36 days 
Total work = LCM (30, 36) = 180 units 


A— 6u 
p— 55. В finishes the remaining work in 25 days. 


В 24 55x25 =125 units 
-. The work done by A and B together = 180? —125? = 55° 


А+ В 1и 
-. То do 55 units T A and В require 2f =5 days 


-. After 5 days of work A left the job. 


(b) * Xm, 3-6 21 
16 32 48 
бх-3х-24-2х-12 

=з Е 

96 

Их - 36 = 96 

11х = 96 + 36 = 192 
_ 132 

11 
= 12 days 








1 





(b) (P + Q)’s 1 day work = 32 


(О + R)’s 1 day work = pm 
Let P alone takes x days to finish the work 


According to the question, 3 + 6x7 =| 
x 60 
Файл 
x 10 10 


-эх-10 days 


1 1 5-3 
-. О 1 day work = ——— 2 ——- 
g d 6 10 30 ИС 


7 1 7-4 
R’s 1 day work = — = = 1и. 
60 15 60 720 
T. Т. by А = 20 days 
-. Required no of days 20 — 10 = 10 days. 
(с) A + B > 8 days 
В + С—› 12 days 
A + B + C — 6 days 
Total work — 24 units 





d B— 43g 


Buc 04 


ARCS 5u. 





АВАС 4u 
(4-*2B* C)-(A* B* C) = lu. 
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33. 


34. 


35. 


B—% lu. 


З А+С => (А+ В+ С) — В = 3 units. Therefore, days taken 


24 
by A and C = — = 8 days 
y 23 y 


(d) 4 > 24 d 

B > 30d 

С 40 d 

Total unit = LCM (24, 30, 40) = 1204. 


ды 
И 


(nu 





A+ B+C—“512u 


The last 4 days of work has done by A and B alone. 


A+ B— u 


A+ B— 36u 
-. The work done by А, B, C together = 120 — 36 u 
= 84 u. 


84 units can be done by 4, B, C in х = 7 days 


-. The total work was done in 4 + 7 = 11 days. 
(b) A > 10d 

В >20 d 

Total unit = LCM (10, 20) = 20 units. 
ды 


BE lu 


ИВЕ 





A+ BSS 515. 
E 20-15 
- 1 
Remaining work 5б => 2 


(a) A + B > 30 days 

B + С > 20 days 

Total work — 60 units 

A+B—*>2u 

В-С-5- 3u 

Work done by (A + B) in 5 days > 10 units 
Work done by (В + C) in 5 days — 30 units 
Total work finished, 40 units 

В - W = 60 — 40 = 20 units 

In 8 days 





C’s efficiency 
W 20 units 
D 8days 





=5/2 u/ day 


60 
Time taken by C alone to complete the work — х2 = 24 days 


36. 


37. 


38. 


39. 


40. 


41. 


(b) Let А, В, С takes x, 2x, 3x days 
1 1 1 1| 


x 2x 3x 6 
x = 11 day 
3x > 33 days 
(d) A’s 2 days work = B’s 3 days work 
А_2 
B 3 
If a takes 8 days to do a work. 


Then B takes = 3-0 days. 


(d) (4 men + 6 women) x Ж = (2 теп + 9 women) X x 
2M = 3W 
2 men = 3 women. 
2. In 15 case there are 4 men = 6 women. 
"~ 12 women can do the work in 8 days. 
12x8 
18 


. 18 women can do the work in 


=> pA days. 


(b) 4 men — 15 days 
их 
B x 

8 women — 15 days 
5 72 
и xg 
Их 


6 men —› 10 days 


2.6 теп > = 10 days. 


-. 12 women > =10 days. 


12 women —› 10 days. 


6 men and 12 women can complete one day work in 10 
+10 = 20 days 


(b) Work done for B 


19 23-19 4 
23 23 23 





1 





19 4 
(A+ C):B= --:--- 19:4 
23 23 


Sum of ratios = 19 + 4 = 23 
4 

B's share = —x 575= #100 
23 


(a) According to the question, 

1 man = 2 women = 4 boys 
1 man + 1 woman + 1 boy 

= (4 + 2 + 1) boys = 7 boys 
M,D,- M,D, 

=> 7x 7=1х D, <> Р, = 49 days 
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48. (b) Time taken by В + C = x days 


1 
42. (с) Remaining work= 1— 87 


43. 


44. 


45. 


46. 


47. 


С 


1 2+1 3 1 
12 12 12 4 








(A + B)’s 1 day’s work - + 
: : TAI 
Time taken in doing Е part of the work 
7 7 1 
= —х 4= == 3- days 
8 2. 2, 
(b) Quicker Method: 


M,DT,= M,D,T, 
=> 15x 20x 8= 20x 12x T, 











15x 20 
> Е 10 hours 
20x 12 
. 1 
(d) (Raj + Ram)’s 1 day's work = 10 
1 
Raj's 1 day's work = 12 
1 1 6-5 1 
Ram’s 1 day work = 
10 12 60 60 


Required time = 60 days 


(b) All three spend equal amount of time on typing. 
Required ratio of all the three 
1 1 1 


A:B:C=—:—:—= 
12 15 24 


10:8:5 


8x 506 _ 





So, the number of pages typed by B= 176 


(d) А m days y 


1 
В — n days — sy. 


idea i m9 
m n mn 





1 days. 


-. Number of days required — iiis 





days. 
m+n 

(d) 4 x hours 

A+B+C э (x— 6) hours 

B > (x —5) hours 

C > 2(x — 6) hours 


1 1 [| 1 


x 3-5 2-5) 4-6 
—3 40 
х= 3, 19 


x= > Time taken by dp ын hours 





49. 


50. 


51. 


52. 


Time taken by A = 3x days 
-. part of work done by А, B, C in 1 day 


1 1 4 


x Зх 3x 
| 4 1 

Ву question, — = — 

3х 24 


4х24 
x= 





= 32 days 
Time taken by A alone -32х3- 96 days 


(a) Efficiency ratio Q : P 

312 

-. Time ratio О: P 

253 

If P takes 9 days which is 3 parts. 
-. О takes > 2х2 

— 6 days. 

(a) If 16 men 15 days 


-. 8 men — 30 days. 

If 24 C — 20 days 

-. 8 C > 60 days. 

Total units = LCM (30, 60) = 60 units 


8 men —“ 2u 

sc —7— lu. 

8M +8C—“> 3u 

. 8M + 8C do 60 units іп 604 = 20 days. 
(b) A — 4 days 


В — 12 days 

Total work = LCM (4, 12) = 12 units 
4-33 

B— ш 


А+В—@—› ди 


-. A and В can finish the work in 124 = 4 дауз. 


Vw 1/5 
(a) If 44" 519 days , If в— №" 520 days 


then А— 540 days, then B—™ 560 days. 
Total work = 120 units 

4—14 53и 

B—*5 Qu 

A+B—“> 5u 


-. Аў В can do ће work in шу = 24 дауз. 
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53. 


54. 


55. 


56. 


57. 


(с) 4+ B—“ 530 days 


Consider total units = 30 units 

A and B worked for 20 days, so, 20 units of work will 
be completed. 

Remaining work = 30 — 20 = 10 units. 

A takes 20 days to complete 10 units .. A—4 5247, 
АМ 10 ulday 


(c) Quicker Method: 
M,D, = М.Р, 
> x x= y D, 

2 


> D= ын days 
y 
(c) Let the fourth person complete the entire work in x 
days. 
Now, according to the question: 





3.3. 3 3 

=+ + —+ = 

8 12 16 x 
1 1 1 1 1 16-6-4-3 1 
x 3 8 1216. 48 16 
х= 16 
А 1 1 1 

Ratio of wages = —:—:—:—= 6:4:3:3 

8 12 16 16 


Sum of ratios 26 +4 +3 + 3 
3 
Fourth person's share = 167 1200-- 3225. 


(b) Let A alone do the work in x days and B alone do 
the work in y days. 


Now according to the question, 

















rai 7 
х y D 
2. 1 1 
Again, =+ —= — -4(2) 
x 3y-.3 
By equation (2) x 3 — (1), we have 
6 1 1 1 1 
+ =] 
x у x у 5 
6 1 4 6-1 4 
x x 5 x 5 
25 1 
=> х= — = 6- days 
4 4 


(c) Work done by A and B in 7 days 





7 7 21414 35 7 
20 30 60 60 12 
Remaining work -1- 2-2 а 

12 12 


12 
Time taken by C= ^ 10= 24 days 


58 


59 


60 


61 


62. 


63. 


64. 


(d) Time taken by Ramesh = 4x == : days 


Work done by all the three in 1 day 
1 1 3 6+4+9 19 


=-+-+-= 
4 6 8 24 24 





Required time = Lo 1 


(b) Quicker Method: 
D,T, = D,T, 
=> 18х6-12хТ, 


18x6 


Т,- = 9 hours 





(a) 1 Man's 1 day's work = = 
2x 


IW 's 1 day’ koI 
oman's 1 day's wor 3y 


1 1 
i jo =- i= 32x 
Required ratio 2x 3y y 











1 1 5+4 3 
a) (A + B)’s 1 day's work H Е 
(a) ( ) 7 12 15 60 20 
Work done by A in 6 4 6 =. 
= бх —= — 
ork done Бу А in 6 days 12^ 52 
Remaining work -1- == = 
emaining work = ГИЙГ: 
Time taken by (A + B) in doing half of the work 
20 1 10 1 
= —x —= —= 3- days 
3 2 3 3 


(d) Time taken by A in doing the work = 35 days 
Time taken by B in doing the same work = 15 days 
1 


B’s 3 days’ work= 2- - 
15 5 


Remaining work -1- DM = 


Time taken by А in finishing the remaining work 
4 
Гэ» 4). 28 days 


(4) Times taken by В in completing the work 
-(» m. S days 

160 2 
2 5-8 13 
15 60 60 





1 
(A + В) 1 day's work = D 


Hence the work will be completed in u days 


(b) (2m + 4b) x 10 = (4m + 5b) x 6 
=> 20m + 40b = 24m + 30b 

=> 4т- 10b 

=> 2m= 5b 
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5b = 2 x 40 
Бо ag 
5 


Required ratio = 40:16 = 5:2 


65. (a) Work done in first two days 
2 1 1 1 1 1 4-3-6 13 
= + —+ —= —+ — 4+ —= = 
30 20 10 15 20 10 60 60 





Work done in first 8 days = Dy ж 
60 2 60 
— 9 0. 
emaining work = 60^ 60 15 


Now, it is the turn of A and B, 
(A + B)'s 1 day's work 


11-243 1 
730 20 60 12 





2 1 8-5 3 1 
15 12 60 60 20 
Now, it is the turn of A and C, 

(А + С)? 1 day's work 


1 i, 1 1+3 2 
30 10 30 15 
Times taken to complete the remaining work 
1 15 3 


DEL ыс кее 
202 877 








Remaining work 





Total time (s. 1+ з. 95 days 


66. (b) Let, the daily wage earner absents x days, then as 
per the question, 


60 x 150 — 175 x x = 7600 
=> 9000 - 175x = 7600 
=> 175x = 1400 
x=8 
Hence, the daily wage earner worked for 52 days. 


67. (d) A and B can finish the work in 20 days. 
A and B’s one day’s work = 50 


B and С can finish the work in 30 days. 


1 
-.B and C's one day's work = 30 


A and C can finish the work in 40 days 


1 
A and C’s one day’s work = ET 


Adding, we get 2(A + B + C)’s one day's work 


bo i,1 баа 18 
~ 20 30 40 120 120 





68. 


69. 


70. 


71. 





13 13 
(A + B + С)? one day's work = 12052. 240 
A’s one day’s work 
E 4 
~ 240 30 
13-8 5 1 
с 240 240 48 


A alone can finish the work in 48 days. 


13 1 13-12 1 
240 20 240 240 





C's one day work = 


-. С alone can finish the work in 240 days. 


В = 1:5 


Required ratio = 240 


(a) If X can complete the work in a days then 
За-а=40 > a = 20 
Work done by (X + Y) for 


1да 1 1 4 1 
— + — = — => — 
20 60 60 15 


X and Y together will complete the work in 15 days. 


3 1 
(a) Work done by A for 3 days = a 
Ж 1 3 
Remaining work = 1-- = — 
4 4 Я 
Work done by (A + В) for 1 day = 2 = 


1 
Work done Бу В for 1 day = 25 = = == 
4 12 12 6 


B alone will complete the work in 6 days. 


(b) Let the number of days taken by A to complete the 
work be x days. 


Therefore, days taken by B to complete the same 
= 3x days. 
So, 3x — x = 60 
=> 2x = 60 
=> x=30 
and 3x = 3 x 30 = 90 
Therefore, (A + B)’s 1 day’s work 
1 + 1 341 4 2 
730 90 90 90 25 
Hence, A and B together will do the work in 








45 1 

— = 22— 

2 2 days. 

(c) (P + Q)’s 1 day's work = ^ cati 


(Q + R)’s 1 day's work = Es (2) 
15 
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1 = 
(R + P)’s 1 day’s work = — (3) Remaining work = 1 — 35/36 = Lr 
20 . 36 36 
Adding equations (1), (2) and (3), we get Therefore, time taken by 
2(P + О + Ry's 1 day's work А age l di» 
1 1 1 5-4-3 36 4 
ши 222 ЦЭН, э сэг эгэх, | 1 
12 15 20 60 Hence, total time = 10 + 2 
тэн. 40+1 41 1 
60 5 Sto үй” ийн лс 
Р-О-Ю)з1 дау” k 
\ н ца 75. (b) 2M = 3W 
= — (4 3 
10 (4) ІМ = a 
Therefore, P’s 1 day’s work on subtracting Eq. 4 from 3 5 
Eq. 2, we get e М IF S даага ас 
11 3-2 1 
24 
10 15 30 30 Number of days = a = Чауз 
Hence, P will take 30 days to complete the work. 
72. (©) 76. (b) (8 x 4) girls = (9 x 3) boys = (7 x 2) men = (5 x 4) 
у Women 
Men Days : 
30 => 32 girls = 27 boys = 14 men = 20 women 
x 
1 1 Hence, girls have minimum capacity of work among them. 
х+61 20 : : 
хос 6:x::30:20 77. (b) Let, the work be finished in x days. 
NE 30 3 work done by A in 6 days + work done by B in 
= A^ (x — 6) days + work done by C in x days = 1 
> 2 + 6) = * Now, according to the question, 
=> 2х + 12 = 3х 6 (x-6) x 
rd +—=1 
=> 3x-2x-212 24 32 64 
=> x= 12 ше "Nus. 1 1:-3 
73. (a) Let, the number of days taken by B to complete the 32 64 4 
work be x. 2 2х-~ 12+ х 3 
Therefore, number of days taken by А to complete the 64 74 
work 3 
е => 3х-12- д^ 64= 48 
4 2 => 3x= 60 
Then time taken by A to complete the work 60 
x= ——= 20 days. 
=2 3x =. ME days : 
Бог sb A 78. (d) Work done by (P +Q +R) = 1 aatis 
Thus, (A + B)'s 1 day's work Won done by (P-Q)- 19 (2) 
_ Le 2. 3*2 _ 5 23 
8 
х 3х 3x 3х Work done by (Q+ R)= — --(3) 
5 1 23 
"ür 18 From equations (2) + (3) — (1) 
=> 3x=90 Q 19 8 1 27-23 4 
s r- —з0 “2 3 B 23 
3 


4 
Hence, time taken by B to complete the work = 30 days. Wage of Q= 23^ 5750= “1000 


74. (с) Portion of work done by A and В in first in two days 
1 1 4-3 7 
= -+ = = 
9 12 36 36 35 5 
Portion of work done in the first 10 days = 36 = 2 576000-- 3,20,000 


79. (с) Ratio of the work done by Sujit and Amit = 4:5 
Total key depressions done by Amit 
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80. 


81. 


82. 


83. 








. . . 320000 
Amit's speed in key depressions per hour = 8x 5 
= 8000 
(o. Мэн, MDH, 
W, W, 
zx 4x 10x 5_ 2х 20x H, 





1 2 
= Н, = 10 hours 


(b) 2 men = 2 women 


3 5 
1 man+ 1 woman = 47 1| women= zoomen 





(c) Here, there are four quantities, examiner, no. of 
answer papers, day and hour. We have to calculate hours. 
Hence the quantity ‘hour’ should be in the last column. 
Following relationship exists: 


(i) Less examiners, More hours (inverse) 
(ii) More answer papers, more hours (direct) 
(iii) More days, less hours (inverse) 

Hence, 





Examiner Answer Papers Days Hours 


| TEE 


Again, 





3:4 
1:2 (HOTS 
20:10 


ог, 2х |х 20 хх= 4х2 х 10 х 5 


_ 4х 2х 10х 5 


20 = 10 hours per day 


(d) Let A and B together complete the work in x days. 
Then, time taken by A = (x + 4) days 

And, time taken by B = (x + 16) days 

Now, according to the question, 

1 М 1 1 








x+4 х+16 x 
х+16+х+4 1 


(х+4)(х+16) x 


=> 2x°+20x =x? +20x+ 64 


х?=64 = х= 64 =8 days 








84. 


85. 


86. 


87. 


(c) MDT, = M,D,T, 


=> 250х20х5- М,х10х8 

_ 250х20х5 
10x8 

-. Minimum number of men required = 313 





=312.5 


2 


(а) (2M +5W)x12=(5M +2) х9 


=> 24M +6017 =45М +187 
> 42W=21M 
=> 20-1М 
“2M +51 =9W 
M,D,=M,D, 
=> 9x12=3xD, 
9x12 





> D,= = 36 days 


Alternative Solution: 


2 men + 5 women -» 12 days. 





5 men + 2 women -> 9 days. 
ОМ + 5W) 12 + (5M + 2W)9 
24M + 60W = 45M + 18W 
21M = 42W 


M=2W 














WKT 2M + 5W — 12 days 
2 х 2W+5W > 12 
9W -> 12 days 


Mf! x9 





и. 3W o 7 => 36 days. 
(c) Work Days Men 
1 12 7 
ж : Т E 
Therefore, 
2 cx 
8:12 | 
=> 1х8хх-2х12х7 
8x = 168 
1 
хоо 168 = 21 
8 


Hence, number of additional men 
=21-7=14 


(a) Males : Females : Children 

6 x 12:8 x 18:18 x 10 

72:144:180 

2:4:5 

So, 2 Males = 4 Females = 5 Children 
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88. 


89. 


90. 


4 Males + 12 Females + 20 Children 
=4+6 + 8 = 18 Males 
6 males finished a piece of work in 12 days. 


18 males finished the work = ша 


Work in 2 days = x 1 
4 2 


Rest of the work will be finished in a day by 
= 18 x 2 = 36 males 





= 4 days 


(a) 8 x 20 men = 8 x 32 women 

5 men = 8 women 

Now, 5 men + 8 women = 8 + 8 = 16 women 
D, x M, =M, x D, 

8 x 32 women = 16 x D, 








2 
Bs 32x8 
16 
= 16 days 
| 1 
(b) A’s work done (in one day) = x= T 
: хх 60 
Work done by B in one day ЕЕ 100 | 


160 1 160 2 
= Хх = х = 
100 12 100 15 
Time required to complete the same work by B 
1 1 
= 27 Ty US 
15 
(d) Let, one day's work of A, B and C be a, b and c 
respectively. 





1 
Given that, a+ b= Б 1) 


91. 


1 
Pe A AD 
цайг (2) 


And, a = 2c (3) 
Now, putting the value of a from Eqn. (3) in Eqn. (1), we 
have, 


1 
2с+ b= — (4 
с 12 (4) 
On solving Eqn. (4) and (2), we get 
2 
2c+ 2b= — 
15 
1 
2c+ b= — 
12 
2 1 8-5 1 
2.8 - 





218 12 60 20 
B alone will complete the same work = 20 days. 


(d) Let a man complete x part in one day and a woman 
complete y part in one day. 
According to the question, 


1 
4х+ бу= 8 e) 


1 
rt Ty= 10 42) 


On solving Eqn. (1) and (2), we have y= —— 





1 
Опе woman will complete = y= —— partof work in 
one day. 400 


20 


------ t of k 
400^ 20 part of wor! 


=> 20 women will complete = 
in one day. 


Required time = 20 days. 
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INTRODUCTION 


Pipes are connected to a tank or cistern and are used 
to fill or emptying the tank. 


Inlet: А pipe connected to a tank or a cistern that fills, 
it, is known as inlet. 


Outlet: A pipe connected to a tank or a cistern emptying 
it is known as outlet. 

Pipes and Cistern-related mathematical problems 
are similar to those on ‘Time and Work’. The only 
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difference noted is, the work done is in terms of filling 
or emptying a cistern. The time taken is t by a pipe 
is the time taken by a pipe or a leak (crack) to fill or 
emptying a cistern. 


Generally, the time taken to fill a cistern is considered 
as positive. On the other hand, the time taken to empty 
a cistern is considered as negative. The amount of work 
done, that is, filling or emptying a cistern is, generally, 
taken as unity, unless otherwise specified. 


| | BASIC FORMULAE B 


| 9 If an inlet can completely fill the empty tank in X 
7 hours, ће part of the tank filled in 1 hour = i 
| 2 If an outlet can empty the full tank in Y hours, the 
р part of the tank emptied in 1 hour = - | 

К If both inlet and outlet are open, net part of the tank 


filled in 1 hour = 2 X : 
Х 


Ү 
Illustration 1: A pipe can fill a tank in 5 hours. Find 
the part of tank filled in one hour. 


Solution: The part of the tank filled in 1 hour = d 


Illustration 2: A pipe can fill a tank in 28 minutes. 


Find the time in which - part of the tank will be filled. 


Solution: We have, x part of the tank is filled in 


1 minute. 


! part of the tank is filled in Е minutes 
7 


= 4 minutes. 


Illustration 3: A pipe can empty a cistern in 40 


3 
minutes. Find the time in which " part of the cistern 
will be emptied. 


. 1 А . . 
Solution: We have, — part of the cistern is emptied 
in = | minute. 


З part of the cistern is emptied in 


= 40 x 4 — 30 minutes. 


Illustration 4: A pipe can empty a cistern in 12 hours. 

Find the part of the cistern emptied in 4 hours. 

Solution: We have, part of the cistern emptied in 1 hour 
1 


12” 
1 1 
Part of the cistern emptied in 4 hours = 2 х4- 2 


Illustration 5: А tap can fill a cistern is 8 hours and 
another can empty it in 16 hours. If both the taps are 
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opened simultaneously, find the time (in hours) to fill 
the cistern. 
Solution: Here, X = 8 and Y = 16. 


Part of the cistern filled in 1 hour 


2101 
(OX Y 

01 1 1 
= 8 16 16 


Total time taken to fill the cistern = 16 hours. 


Ш SOME USEFUL SHORTCUT METHODS | 


Two pipes A, and В, can ВП (or empty) a cistern 


in X and Y hours, while working alone. If both 
the pipes are opened together, then the time taken 
to fill (or empty) the cistern isgiven by 


Z 
X +Y 


Part of the cistern filled (or emptied) by pipe A alone 


in 1 hour = ын 





| hours. 


Explanation 


Part of the cistern filled (or emptied) by pipe B alone 





in 1 hour = L 
Y 
Part filled (or emptied) by (A + B) in 1 hour 
1 1 X+Y 
2 
X Y XY 


Therefore, both the pipes A and B together will fill (or 





empty) the cistern in 
ны 152; 


= | hours. 


Illustration 6: Two pipes A and B can fill a cistern 
in 20 and 30 minutes. If both the pipes are opened 
simultaneously, how long will it take to fill the cistern? 
Solution: Here, Х = 20 and Y = 30. 

Part of the cistern filled by (A + В) in 1 minute 


г... Л I. 3. 1 
= += += =, 
X Y 20 30 60 12 





Both the pipes A and B together will fill the cistern 
in 12 minutes. 


Three pipes A, B and C can fill a cistern in X, Y 


and Z hours respectively, while working alone. If 
all the three pipes are opened together, the time 
taken to fill the cistern is given by 


XxYxZ 
---------- | hours. 
XY - YZ + ZX 


Explanation 


1 
Part of the cistern filled by A alone in 1 hour= y 


Part filled by B alone in 1 hour = 


Part filled by C alone in 1 hour = 
All the three pipes are opened. 


Part filled in 1 hour = PN, 
X Y 2 


_ .AXY - YZ e ZX 
XYZ 
The cistern will be filled in 


We can generate more formulae like above by replacing 
negative sign wherever a pipe starts emptying a cistern 
instead of the standard positive sign. 


Illustration 7: Two pipes, A and B, can separately fill 
a cistern is 8 hours and 12 hours respectively, while a 
third pipe C can empty it in 6 hours. In what time will 
the cistern be full, if all the pipes are opened together? 
Solution: Here, = 8, Y = 12 and Z = - 6. 
The cistern will be full in 
| 8х12х-6 | 
= hours 
8x12-12x6- 6x8 





= (=) hours or 24 hours. 
24 


Two pipes, A and В, can fill a cistern in X hours 


and Y hours, respectively. There is also an outlet 
C. If all the three pipes are opened together, the 
tank is full in Z hours. The time taken by C to 
empty the full tank is given by 

E 


Explanation 
Part of the tank emptied by C in 1 hour 


Pipes and Cisterns ЕҢ 


1.11 
= -------- 
X Y 2 
C can empty the full tank in ИШЕ. 008 
XZ + YZ - XY 
Illustration 8: Two taps А and B can fill a cistern in 
30 minutes and 60 minutes, respectively. There is a third 
exhaust tap C at the bottom of the tank. If all the taps 
are opened at the same time, the cistern will be full in 
45 minutes. In what time can exhaust tap C empty the 
cistern when it is full? 
Solution: Here, X = 30, Y = 60 and Z = 45. 
Exhaust tap C can empty the cistern in 
Е ХҮ2 
XZ + YZ - ХҮ 
" | 30x 60x 45 
30x 45 x 60 x 45 — 30х60 


| hours. 





| minutes 





| minutes = 36 minutes. 


A tank takes X hours to be filled by a pipe. But, 
due to a leak, it is filled in Y hours. The amount 
of time in which the leak can empty the full tank 


XY 
= | —— |hours. 
tad 


Illustration 9: А pipe can fill a tank in 12 hours. Due 
to leakage at the bottom, it is filled in 24 hours. If the 
tank is full, how much time will the leak take to empty it? 


Solution: Here, X = 12 and Y = 24. 
The time taken by the leak to empty the full tank 


= | 24 өвч = (s nous or 24 hours. 
Y-X 





24-12 


A cistern has a leak which can empty it in X hours. 


A pipe which admits Y litres of water per hour into 
the cistern is turned on and now the cistern is 
emptied in Z hours. The capacity of the cistern is 


с 
litres. 
Z-X 


Illustration 10: A leak at the bottom of a tank can 

empty the full tank in 6 hours. An inlet pipe fills water 

at the rate of 4 litres per minute. When the tank is full, 

the inlet is opened and due to leak, the tank is empty 

in 8 hours. Find out the capacity of the tank. 

Solution: Here, Х = 6, Y = 4 x 60 = 240 and Z = 8. 
The capacity of the tank is 


21225 тты сысы Ға 
2-Х 8—6 








One fill pipe A is k times faster than the other fill 

pipe B. 

(a) If B can fill a cistern in x hours, then the time in 
which the cistern will be full, if both the fill pipes 


are opened together, is > | hours. 
kl 


(b) If A can fill a cistern in y hours, then the time in 
which the cistern will be full, if both the fill pipes 


. k 
are opened together, is | —— |y hours. 
kl 


Illustration 11: One fill pipe A is 10 times faster 
than the second fill pipe B. If B can fill a cistern in 55 
minutes, then find the time when the cistern will be full 
if both fill pipes are opened together. 
Solution: Here, k = 10 and x = 55. 
The cistern will be full in 
| x | | | 55 | | | 
= | — | minutes =| ——- |minutes ог 5 minutes. 
К-1 10-1 

Illustration 12: One fill pipe A is 4 times faster than the 
second fill pipe B. If A can fill a cistern in 15 minutes, 
then find out the time when the cistern will be full if 
both fill pipes are opened together. 
Solution: Here, k = 4 and у = 15. 


The cistern will be full in = (p minutes 
+ 


= 15 minutes = 12 minutes. 
4-1 


If one fill pipe A is k times faster and takes х 
minutes less time than the other fill pipe B, then 


(a) the time taken to fill a cistern, if both the pipes 


. kx : 
are opened together is u minutes. 


(b) A will fill the cistern in (ан minutes. 


(c) B will fill the cistern in r3) minutes. 
Illustration 13: One fill pipe A is 5 times faster than 
the second fill pipe B, and takes 32 minutes less than 
the fill pipe B. When will the cistern be full if both fill 
pipes are opened together? 

Solution: Here, k = 5 and x = 32. 
kx 
(k - 1 
5x32 : 
- ; minutes 
(5—1) 
= 10 minutes. 


The cistern will be full in = minutes 





па) Chapter 11 


ЕХЕКС15Е-1 


. One tap can fill a cistern in 2 hours and another can 
empty the cistern in 3 hours. How long will they 
take to fill the cistern if both the taps are opened? 


(a) 6 hours (b) 7 hours 
(c) 6.30 hours (d) None of these 


. A tap can fill a tank in 25 minutes and another 
can empty it in 50 minutes. Find out whether the 
tank will be filled up or emptied in how many 
minutes? 


(a) The tank is filled up in 50 minutes. 
(b) The tank is emptied in 25 minutes. 
(c) The tank is filled up in 25 minutes. 
(d) None of these 


. A water tank is = ful, Pipe A can fill the tank in 


10 minutes and pipe B can empty it in 6 minutes. If 
both the pipes are open, then how long will it take 
to empty or fill the tank completely? 


(a) 6 minutes to fill 
(c) 8 minutes to fill 


(b) 6 minutes to empty 
(d) None of these 


. Two taps A and В can fill a tank in 10 hours and 
15 hours, respectively. If both the taps are opened 
together, the tank will be full in: 


(a) 8 hours (b) 6 hours 
(c) 5 hours (d) None of these 


. Two pipes A and B can separately empty a cistern 
in 12 hours and 15 hours, respectively. In what time 
will the cistern be emptied, if both the pipes are 
opened together? 


(a) 5 hours 30 minutes (b) 7 hours 
(c) 6hours 40 minutes (d) None of these 


. Two pipes can fill a tank in 10 hours and 12 hours, 
respectively. While a third pipe emptied the full 
tank in 20 hours. If all the three pipes operate 
simultaneously, in how much time the tank will be 
filled? 


(a) 7 hours 30 minutes (b) 6 hours 40 minutes 
(c) 8 hours 30 minutes (d) None of these 


. Three pipes A, B and C can fill a cistern in 10, 12 
and 15 hours, respectively, while working alone. 
If all the three pipes are opened together, the time 
taken to fill the cistern will be: 


(a) 4 hours (b) 6 hours 
(c) 7 hours (d) None of these 


10. 


11. 


12. 


13. 


14. 


. Two pipes А and B can fill a cistern in 24 minutes 


and 30 minutes, respectively. There is also an outlet 
C. If all the three pipes are opened together, the 
cistern is full in 20 minutes. How much time will 
be taken by outlet C to empty the full cistern? 

(a) 30 minutes (b) 40 minutes 

(c) 45 minutes (d) None of these 


. A cistern is normally filled in 8 hours, but it takes 2 


hours longer to fill because of a leak at its bottom. 
If the cistern is full, the leak will empty it in: 

(a) 35 hours (b) 45 hours 

(c) 40 hours (d) None of these 

A cistern has a leak which would empty in 8 hours. 
A tap is turned on which admits 6 litres a minute 
into the cistern and it is now emptied in 12 hours. 
The cistern can hold: 

(a) 6840 litres (b) 7860 litres 

(c) 8640 litres (d) None of these 

If two pipes function simultaneously, the reservoir 
will be filled in 12 hours. One pipe fills the reservoir 
10 hours faster than the other. How many hours does 
the faster pipe take to fill the reservoir? 

(a) 35 hours (b) 30 hours 

(c) 40 hours (d) None of these 

One fill pipe A is 3 times faster than second fill 
pipe B and takes 32 minutes less than the fill pipe 
B. When will the cistern be full if both the pipes 
are opened together? 
(a) 28 mintues 

(c) 30 minutes 


(b) 24 minutes. 

(d) Data inadequate 

Two pipes A and B can fill a cistern in 4 minutes 
and 6 minutes, respectively. If these pipes are turned 
on alternately for 1 minute each, then how long will 
it take for the cistern to fill? 


(a) 4 m 40 s (0) 3 m 206 
(c) 4 m 50 s (d) 3 m 30 s 
There are two taps to fill a tank while a third to 


empty it. When the third tap is closed, they can fill 
the tank in 10 minutes and 12 minutes, respectively. 
If all the three taps be opened, the tank is filled in 
15 minutes. If the first two taps are closed, in what 
time can the third tap empty the tank when it is full? 
(a) 7 minutes 

(b) 9 minutes and 32 Seconds 

(c) 8 minutes and 34 Seconds 

(d) 6 minutes 
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15. 


16. 


17. 


Two pipes, А апа В, can separately fill а cistern in 
15 minutes and 18 minutes, respectively, while a third 
pipe C can empty it in 6 minutes. Two pipes, A and 
B, are kept open for 6 minutes in the beginning and, 
then the third pipe is also opened. In what time will 
the cistern be emptied? 


l : 
(а) мо minutes (b) 15 minutes 


(c) 155 minutes (d) 16 minutes 


A reservoir is fitted with two pipes A and B. Pipe 
A can fill the reservoir 5 hours faster than pipe B. 
If both the pipe together fill the reservoir in 6 hours, 
the reservoir will be filled by A alone in: 


(a) 10 hours (b) 8 hours 
(c) 12 hours (d) 11 hours 


A cistern is provided by two taps A and B. Tap A can 
fill it in 20 minutes and tap B in 25 minutes. Both 
the taps are kept open for 5 minutes and, then the 
second is turned off. The cistern will be completely 
filled in another: 


(a) 11 minutes 
(c) 15 minutes 


(b) 10 minutes 
(d) 12 minutes 


18. 


19. 


20. 


Two pipes, A and B, can separately fill a tank in 6 
hours and 8 hours, respectively. Both the pipes are 


1 | : 
opened together, but 1 5 hours later pipe A 1s turned 


off. How much time will it take to fill the tank? 
(a) 5 hours (b) 6 hours 


(c) 4 hours (d) 53 hours 


A cistern has two taps which fill it in 12 minutes 
and 15 minutes, respectively. There is also a waste 
pipe in the cistern. When all the pipes are opened, 
the empty cistern is full in 20 minutes. How long 
will the waste pipe take to empty a full cistern? 


(b) 10 minutes 
(d) 16 minutes 


(a) 8 minutes 
(c) 12 minutes 
Two taps can separately fill a cistern in 10 minutes 
and 15 minutes, respectively. When the waste pipe 
is open, they can together fill it in 18 minutes. The 
waste pipe can empty the full cistern in: 

(a) 7 minutes 
(c) 13 minutes 


(b) 9 minutes 
(d) 23 minutes 


EXERCISE-2 
(BASED ON MEMORY) 


. Pipe X can fill a tank in 20ours and pipe Y can fill 


the tank in 35 hours. Both the pipes are opened on 
alternate hours. Pipe Y is opened first, then in how 
much time (in hours) the tank will be full? 


269 286 
(a) "fd (b) Tr 
179 172 
(c) EN (3) EN 


[SSC CHSL (1042) Tier-I CBE, 2018] 


. Two inlet pipes can fill a cistern in 10 and 12 hours 


respectively and an outlet pipe can empty 80 gallons 
of water per hour. All the three pipes working together 
can fill the empty cistern in 20 hours. What 1s the 
capacity (in gallons) of the tank? 


(a) 360 (b) 300 
(c) 600 (d) 900 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


. Two taps A and B can fill a tank in 10 hours and 


12 hours respectively. If the two taps are opened at 


10 a.m. then at what time (in p.m.) should the tap 
A be closed to completely fill the tank at exactly 4 
p.m.? 


(a) 2 
(c) 1 


(b) 3 
(d) 1:30 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


. A water tap fill a tub in ‘P’ hours and a sink at the 


bottom empties it in ‘q? hours. If p < q and both 
tap and sink are open. The tank is fille in ‘7’ hours: 
then 


(a) 1.1,1 (b) 1_1_1 
r p r pq 
(c)r=pt+q (d)r=p-q 


[SSC CGL Tier-II, 2016] 


. Pipe A can fill an empty tank in 6 hours and pipe B 


in 8 hours. If both the pipes are opened and after 2 
hours pipe A is closed, how much time B will take 
to fill the remaining tank? 
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10. 


11. 


1 1 
(a) 2- (Ы 75 
(c) M (d) 25 


[SSC, 2015] 


. Pipe A can fill a tank in 4 hours and pipe B can 


fill it in 6 hours. If they are opened on alternative 
hours and if pipe A is opened first then in how many 
hours, the tank shall be full? 


2 1 
ау 42 (9 35 
(с) M (d) 45 


[SSC, 2015] 


. Two pipes A and B can fill a tank with water in 30 


minutes and 45 minutes respectively. The water pipe 
C can empty the tank in 36 minutes. First A and B 
are opened. After 12 minutes C is opened. Total time 
(in minutes) in which the tank will be filled up is:- 


(a) 12 (b) 24 
(c) 36 (d) 30 
[SSC, 2015] 


. Two pipes A and B can fill a tank with water in 30 


minutes and 45 minutes respectively. The water pipe 
C can empty the tank in 36 minutes. First A and B 
are opened. After 12 minutes C is opened. Total time 
(in minutes) in which the tank will be filled up is: 
(a) 30 (b) 12 
(c) 36 (d) 24 

[SSC CGL Tier-I, 2015) 


. Having the same capacity 9 taps fill up a water tank 


in 20 minutes. How many taps of the same capacity 
are required to fill up the same water tank in 15 
minutes? 
(a) 10 
(c) 15 


(b) 12 
(d) 18 
[SSC, 2014] 


A tap drips at a rate of one drop/sec. 600 drops make 
100 ml. The number of litres wasted in 300 days is 


(a) 4320000 (b) 432000 
(c) 43200 (d) 4320 

[SSC, 2014] 
A swimming pool is fitted with three pipes. The first 
two pipes working simultaneously, fill the pool in 
the same time as the third pipe alone. The second 
pipe alone fills the pool 5 hours faster than the first 


12. 


13. 


14. 


15. 


16. 


pipe and 4 hours slower than the third pipe. In what 
time will the second and third pipes together fill the 
pool? 


(a) 3 hours (b) 3.75 hours 
(c) 4 hours (d) 4.75 hours 

[SSC, 2014] 
An empty pool being filled with water at a constant 


th 
rate takes 8 hours to fill T of its capacity. How much 


more time will it take to finish filling the pool? 
(a) 4 hours 48 minutes 
(b) 4 hours 50 minutes 
(c) 5 hours 30 minutes 
(d) 5 hours 20 minutes 
[SSC, 2014] 


A pump can fill a tank with water in 2 hours. Because 
of a leak, it took 2 hours to fill the tank. The leak 


can drain all the water of the tank in: 
(a) 41 hours (b) 7 hours 


(c) 8 hours 
(е) None of these 


(d) 14 hours 


[IBPS PO/MT, 2013] 
Two pipes A and B can fill a cistern in 3 hours and 
5 hours, respectively. Pipe C can empty in 2 hours. 
If all the three pipes are open, in how many hours 
the cistern will be full? 
(a) 30 hours (b) 10 hours 
(c) 15 hours (d) Cannot be filled 


[SSC Assistant Grade III, 2013] 


Two pipes can fill a cistern separately in 24 minutes 
and 40 minutes respectively. A waste pipe can drain 
off 30 litres per minute. If all the three pipes are 
opened, the cistern fills in one hour. The capacity 
(in litres of the cistern) is: 


(a) 800 (b) 400 
(c) 600 (d) 500 

[SSC Assistant Grade III, 2012] 
A tank can be filled by pipe A in 2 hours and pipe 


B in 6 hours. At 10 am pipe A was opened. At what 
time will the tank be filled if pipe B is opened at 
11 am? 


(a) 12.45 am 
(c) 11.45 am 


(b) 5 pm 
(d) 12 pm 
[SSC, 2012] 
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17. 


18. 


19. 


A swimming pool has 3 drain pipes. The first two 
pipes A and B, operating simultaneously, can empty 
the pool in half the time that C (the 3rd pipe) alone 
takes to empty it. Pipe A, working alone, takes half 
the time taken by pipe B. Together they take 6 hours 
40 minutes to empty the pool. Time taken by pipe 
A to empty the pool, in hours, is: 
(a) 15 (b) 10 
(c) 30 (d) 7 

[SSC, 2012] 
A water tank has three taps A, B and C. Tap A, 
when opened, can fill the water tank alone in 4 
hours. Tap B, when opened, can fill the water tank 
alone in 6 hours, Tap C, when opened, can empty 
the water tank alone in 3 hours. If tap A, B and C 
are opened simultaneously, how long will it take to 
fill the tank completely? 


(a) 10 hours (b) 8 hours 
(c) 18 hours (d) 12 hours 


[Indian Bank PO Examination 2011] 


A cistern has 3 pipes A, B and C. A and B can fill 
it in 3 and 4 hours respectively, and C can empty 


20. 


21. 


it in 1 hour. If the pipes are opened at 3 pm, 4 pm 
and 5 pm respectively on the same day, the cistern 
will be empty at: 
(a) 7:12 pm 
(c) 7:10 pm 


(b) 7:15 pm 
(d) 7:28 pm 

[SSC, 2011] 
A pipe fills a water tank three times faster than another 
pipe. If the two pipes together can fill the empty tank in 
36 minutes, then how much time will the slower 
pipe alone would take to fill the tank? 


(a) 1 hour 21 minutes (b) 1 hour 48 minutes 
(c) 2 hours (d) 2 hours 24 minutes 

[SSC (GL) Examination 2010] 
Two pipes can fill an empty tank separately in 24 
minutes and 40 minutes respectively and a third pipe 
can empty 30 gallons of water per minute. If all the 
three pipes are opened, empty tank becomes full in 
one hour. The capacity of the tank (in gallons) is: 
(a) 800 (b) 600 
(c) 500 (d) 400 

[SSC, 2010] 





(ÇP) ANSWER kevs ы - 


1. (а) 2.(а) 3.(b 4. b) 5. (c 6 (а) 7. (a) 
14. (c) 15. (a) 16. (a) 17. (a) 18. (b) 19. (b) 20. (b) 





8. (b) 9. (с) 10. (c) 11. (b) 12. (b) 13. (a) 





ЕхЕВСІЅЕ-2 





1. (с) 
14. (a) 15. (с) 16. (с) 17. (a) 18. (d) 


2. (с) 3. (6) 4. (b) 5. (с) 6. (а) 7. (b) 


8. (d) 9. (b) 10. (d) 11. (b) 12. (d) 13. (d) 


19. (a) 20. (d) 21. (b) 





EXERCISE- I 


EXPLANATORY ANSWERS 


1. (а) Here, Х- 2 and Y = 3. 2. (a) Here, X = 25 and Y = 50. 
Part of the cistern filled in 1 hour Part of the tank filled or emptied in 1 minute 
1.21 111 1 1 1 1 1 
X Y 25 6° X Y 25 50 50” 
Total time taken to fill the cistern — 6 hours. which is positive, therefore the tank will be filled. 


Total time taken to fill the tank = 50 minutes. 
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3. 


(b) Here, X = 10 and Y = 6. 
Part of the tank filled or emptied in 1 minute 
1 1 1 1 1 


X Y 10 15 
which is negative, therefore the tank will be emptied. 














Thus, = full of the tank will be emptied in 


2 А 
= 15 х 3 = 6 minutes. 


(b) Here, X = 10 and Y = 15. 
The tank will be full in 





XY 
= hours 
E t =| 


B 10x13 hours, or 6 hours. 
10+15 


(c) Here, X = 12 and Y = 15. 





The cistern will be empty in 


_( XY 

X+Y 

мэ hours 
12+15 


хоё! hours or, 6 hours 40 minutes. 
3 





| hours 





(а) Here, X = 10, Y = 12 and Z = -20. 
The tank will be full in 
Е | XxYx-Z 


— — —— — — | hours 
XY -YZ- ZX 





-( 10х12х-20 


hours 
10х12-12х20-20х10 


= (2 hours or, 7 hours 30 minutes. 
(а) Here, Х = 10, Y = 12 and Z = 15. 

Total time taken to fill the cistern 
-( XYZ 


IE. hours 
XY + YZ + ZX 





10x12x15 
Е СИГ 
= 4 hours. 
(b) Here, X = 24, Y = 30 and Z = 20. 
Total time taken by C to empty the full cistern 
= XYZ 
i cos 


| hours 


| minutes 





Е 24х30х20 
24х20-30х20-24х30 
= 40 minutes. 


| minutes 


9. 


10. 


11. 


12. 


13. 


14. 


(c) Here, = 8 and Y = 8 + 2 = 10. 
The leak will empty the cistern in 


XY 
= | —— | hours 
(75) 


= за! hours, or, 40 hours. 
10-8 


(с) Here, Х = 8, Y = 6 x 60 = 360 and Z = 12. 


The capacity of the cistern is 


XYZ lit 8x 360 x12 lit 
= у)!Чеё = 12-8 itres 


— 8640 litres. 


(b) Let, one pipe take x hours to fill the reservoir. The, 
other pipe takes (x — 10) hours. 


1 1 1 
x х-10 12 
x(x — 10) = 12(x + x - 10) 
x? — 34x + 120 = 0 
or, (x — 30)(х - 4) = 0 
~ x =30 ог, х =4. 
The faster pipe takes 30 hours to fill the reservoir. 
(b) Here, k = 3 and x = 32. 











Uy 


kx | 
— — 5 minutes 


The cistern will be full in (ы-і 


3х32 . 

= ————5 minutes 
(3-1) 

= 24 minutes. 


(a) As the pipes are operating alternately, thus their 2 
: sae 4121. 9 
minutes job is —+—=—. 
4 6 12 5 
In the next 2 minutes, the pipes can fill another 15 part of 
cistern. Therefore, in 4 minutes, the two pipes which are 
MS 10 5 
operating alternately will fill —+— = —=- part. 
p 5 d 12 12 12 6 p 


The part of the cistern left unfilled = 1 — 5 = _ . Pipe А 
can fill - of the cistern in 1 minute. Pipe A can fill 2 
of the cistern іп 4 x s = 2 minutes. Total time taken 


to fill the cistern 4 + 2 - 42 minutes, or, 4 minutes 
40 seconds. 3 3 
(c) Part emptied by the third pipe in 1 minute 


1 1 1 7 
- + =—, 
(5 2) 15 60 
So, the full tank will be emptied by the third pipe in (4) 
minute = 8 minute 34 seconds. 
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15. 


16. 


17. 


1 1 
: : . T КЕЗ 
(a) Pipe (A + B)’s 6 minutes job ТЕ x) 


dH 


(45 
Net work done by the three pipes (A + B + C) in 1 minute 


1,1) 1-4 2 
© M5 18) 6 90 45° 


Net 2. part of the tank is emptied by pipe С in 1 minute. 





11 45 11 33 
Net — part of the tank is emptied by pipe C in — x — = — 
15 р р A 2. 15 2 


: 1 : 
minutes = 16 5 minutes. 


(a) Let, A alone can fill the reservoir in x hours. 
Then, B can fill the reservoir in (x + 5) hours. 


1 1 1 
x x45 6 

6(2x + 5) = x(x + 5) 
ог, х2 — 7x — 30 = 0 
or, (x — 10)(х + 3) = 0 
ог, х = 10 hours. 





1 9 
(a) Part filled in 1 minute = —+—=—— 
20 25 100 
: А 9 9 
Part filled in 5 minutes = — x 5 = —. 
100 20 
Unfilled part = 1 — 2-4, 
20 20 


This is to be filled by A alone and, hence will be filled 


in 20 x И = 11 minutes. 
20 


EXERCISE-2 
(BASED ON MEMORY) 


1. 


(c) X — 20 hours 

Y — 35 hours 

Total capacity of tank — 140 litres 
X —"™ 57 litres 

4 litres ;2hrs = 1 cycle 

11 litres 


lhr 





140 
-. No. of cycles required to completed fill the tank — di 


=> 12 cycles + 7 litres 
12 cycles — 24 hours 
25 hour Y work — 3 litres 


4 
26" hour X work > 7 hours 


25 Ы hours 
7 


18. 


19. 


20. 


1 3/1 1 
b) Pipe (A + B)’s 1 = hours job = 2| —+- |. 
(b) Pipe ( )'s - ours jo 11 г 


Part unfilled = 1- 2 = 2, 
16 16 


Pipe B can fill ; of the tank in = 1 hour. 


9 
Pipe B can fill 2 of the tank in = 8 x — 
16 16 


9 
= — hours. 
2 


9 
Total time taken to fill the tank = (2+5) hours = 6 


hours. 


(b) Work done by the waste pipe in 1 minute 


1 1) 1 
= — + — |-— 
E 5) 20 


The waste pipe can empty the cistern in 10 minutes. 


(b) Work done by the waste pipe in 1 minute 


The waste pipe can empty the cistern in 9 minutes. 


(c) Work done by the outlet pipe in 1 hour 


1 Ї 5| 
= — —| — + — 
20 MIO 12 


Negative sign means emptying. 


2 
Volume of 15 part = 80 gallons 


Volume of whole -(sox 2) — 600 gallons 


(b) A -> 10 hrs 
B 12 hrs 
Total units — 60 units 
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A —* 6 units 


B—55 units 


They start at 10 am and fill the tank at 4 pm. 
For 6 hours B works 


В--2 5 530 units 


-. Remaining units = 60 — 30 = 30 units 
-. To fill 30 units A should work for - = 5 hours. 
-. Tap A be closed exactly at 3 pm [10 am + 5 hrs] 


. (b) Given that Net part filled by p and q together in ‘т’ 
hours 
: 1 1 1 
-. Net part filled in 1 hour > ----- 
р qe 
. (c) A > 6 hrs 


B — 8 hrs 
Total work — 48 units 


pe gu 


pa 56; 


р: 284 


R.W. = 48 - 28 = 20 units. 


R.W. of 20 units can be emptied Бу В in p. = Зи hours 
. (a) Pipe A > 4 hrs 


Pipe B > 6 hrs. 
Total unit > LCM (4, 6) = 12 units 


re m 


|: EU 


A BS ds 


2 hrs = 1 cycle. 


-. Number of cycles required = ын =2 cycles = 2 units 
= 4 hrs. 5 
5'^ hr A opened, A can do 3 units/hr but he has to do 2 units. 


^. The tank will be filled in 4 24 hrs. 


. (b) A —“» 30 mins 


B —*» 45 mins 


C — , 30 mins 
Total work = 180 units 


1 min 


A ——7—5 6 units 


12 min 


A+B —— 10 x 2 = 120 units 


1 min 


B ———— 4 units 


1 min 


C —— —, —5 units 


Remaining work — 60 units. 


1 min 


A+B+C— > 5 units 


9. 


The time taken by A, B, C to do 60 units 60/5 — 12 mins. 


Total time taken = 12 + 12 = 24 mins 
(d) A > 30 min 


B > 45 min 


] min 


С--25- 36 min 


Total work = 180 units 


Imin 


A ——7—5 6 units 


Ци 


B —— 4 units 


Пот 


С ~~} —5 units 


Imin 


А+В+С-—— 55 units 





A+B—“ 510 units — М 120 units 
Remaining 3work = 180 — 120 = 60 units 


A+B-C—™ 5 units 


A+ B- CM у = 12 Mins 


-. Total time take to fill the tank = 12 + 12 = 24 units 


(b) Quicker Method: 





Мр =M,D, 
=> 9х20-М,х15 

9x 20 : 
=> M,= а = 12 pipes 


Same relation as men and days is applicable here also. 


10. 


11. 


(d) Rate at which tap drips = 1 drop/sec 


Now, number of seconds in 1 days = 24 x 60 x 60 = 
86400 sec 
— In 1 day the tap trips 86400 drops 


— 86400, 100 = 14400 ml = 14.4 litres 
600 


Thus, in 300 days, water wasted = 14.4 x 300 
= 4320 litres. 
(b) First pipe — x hours 
Second pipe — (x —5) hours 
Third pipe — (x —5) - 4 = (x — 9) hours 
Т.Т. (First pipe + Second pipe in 1 hr) = T.T. by 34 
pipe in 1 hr. 
1 1 1 
х-9 
(х-5Хх-9)-х(х-9)-х(х-5) 











= x? -18x+45=0 
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x=15,3 
When x = 15, Time taken by 2™ and 3" pipe to fill the 
take = шэг 

ae 

10 6 


60/ - 
> Ve = 3.75 hrs. 


12. (d) To fill 3/ th [60%] of tank it takes 8 hours. 


5 


2. To fill 7 th [40%] of bank it takes 
8 2 
=—x AC 
60; 
= E => И hours 


=5+ E x60 
3 
— 5 hours 20 minutes 


13. (d) Part of the tank emptied in | hour by the leak 
1 3 | 


The leak will empty the tank in 14 hours. 


14. (a) Part of cistern filled by three pipes in an hour 





1,1 1 10-6-15 1 
37 287.22 30 30 
Hence, the cistern will be filled in 30 hours. 





15. (c) Let the waste pipe drains off the tank in x minutes. 
According to the question, 
1 ]! 1-1 
НЕЕ 
24 40 x 60 
1..1 " ] 1]  5+3-2 | 
x 24 40 60 120 20 








=> х- 20 minutes 


Capacity of the cistern = 20 x 30 = 600 litres. 


16. (c) Part of the tank filled in 1 hour by pipe A => 


Part of the tank filled by both pipes in 1 hour 
1 1 341 2 
РЕ 
26 6 3 2 
Time taken to fill 3 parts = 60 minutes 


60x3 1 
= х- 


2 2 
- 45 шіпшев 


The tank will be filled at 11:45 am 





Time taken to fill 3 part 


17. 


18. 


19. 


20. 


(a) Times taken by pipe B = 2x hours 
Times taken by pipe A = x hours 











: : 2 2 
Time taken by pipe C= БЕЛЕТ о 
4 2x AX 2x 
== hours 
3 
Now, according to the question, 
1 1 3 1 1 
"Эх de „40 „|2 
x 2x 4x бъ бал 
60 3 
4-243 3 
= --- 
4x 20 
=> 9x20=4xx3 
> Ж Rs hours. 
4x3 
(d) The required time to fill the tank 
= | = : = 12 hours 





21 
1 1)1 5 I 1 
—+— et es ------- с=т» 
à eh 3 ae 3 B 


2 
(a) Part of the cistern filled in 2 hours by pipe он 


1 
Part of the cistern filled in 1 hours by pipe В 54 


-. Total part filled 2 H Кот, 
34 12 12 
When all three pipes are opened, the part filled in one 


17.1 4-3-12 -5 
hour =—+—-1l= = 
3 4 12 12 











1.е., 5 part will be emptied per hour. 
12 


: 11 
-. Time taken to empty rr PAR 


11 12 11 
=— x — =— hours 
12 5 5 
= 2 hours 12 minutes 


Required time = 5 + 212 = 712 pm. 


(d) Let the time taken by the pipe at faster rate to fill 
the tank be x minutes. 


Therefore, газ sul 
x 3x 36 
3+1 
> eS ee, ЕЕ 
3x 36 
4 1 
> = т es 
3x 36 
> 3x = 4 x 36 
> 3x = 144 
> X 148 = 48 minutes 


Ш Chapter 11 


21. 


Hence, the time taken by slower pipe 
= 3x = 3 x 48 = 144 minutes 
= 2 hours 24 minutes. 


(b) The first pipe will fill 3 part in 1 minute. 


Second pipe will fill us part in 1 minute. 


Both pipes fill the tank in one minute 
_ 1 " |. “5583: 1 
24 40 120 15 





part 


: : | 1 : : 
Another third pipe will empty — part in one minute. 
x 


E =30 gallons 


x 


Required time to fill the апке minutes. 
187) 


Now, according to the question, 














15x : : 
minutes = 60 minutes 
(x —15) 
реш 
х-15 


=> x = 20 minutes 


1 
у — = 30 gallons 
x 


1 
=> — part = 30 gallons 
20? g 


Total capacity = 600 gallons 
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| 2 Time and Distance 






тома о | ЕЕЕ 


Тһе terms ‘Times’ and ‘Distance’ аге related to the speed 1. Ifthe time taken is constant, the distance travelled 

of moving objects. is proportional to the speed, that is, more the 
: speed; more the distance travelled at the same 

Speed: We define the speed of an object as the distance time. 

covered by it in a unit time interval. It is obtained by 2. If the speed is constant, the distance travelled is 


dividing the distance covered by the object, by the time 


| . proportional to the time taken, that is, more the 
it has taken to cover that distance. 


distance travelled; more the time taken at the same 
Distance travelled speed. 
Thus, Speed = Time taken ` 3. If the distance travelled is constant, the speed is 
inversely proportional to the time taken, that is, 
more the speed; less the time taken for the same 
distance travelled. 





| | BASIC FORMULAE В 


Distance Conversion of Units 
1] Speed = ————— 


Time 
1. kilometre/hour = ааа. m/s. 
3 Distance = Speed х Time 60 x 60 seconds 18 
: Distance -. One metre/second = ШЕ Km/h. 
9 Time == 5 
Speed 5 
Thus, x Km/h= (ж г) m/s. 
Units of Measurement 18 
Generally, if the distance is measured in kilometre, we and, x m/s. = | хх Ы Km/h 
measure time in hours and speed in kilometre per hour 5 
and is written as Km/h and if the distance is measured in Illustration 1: Calculate the speed of a train which 
metre, then time is taken in second and speed in metre covers a distance of 150 Km in 3 hours. 


per second and is written as m/s. Distance covered 150 


Solution: Speed = ——— — — —— = — = 50 Km/h. 
Time taken 3 
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Illustration 2: How long does а 100 metres long 
train running at the rate of 40 Km/h take to cross a 
telegraphic pole? 

Solution: In crossing the pole, the train must travel its 
own length. 


Distance travelled is 100 metres. 


40x1000 100 


Speed = 40 Km/h. = = m/s. 
60x 60 9 
1 
Time taken to cross the pole = и 
100/9 
= 9 seconds. 
SHORT-CUT 


(a) If A covers a distance 4, Km at s, Km/h and, 


then 4, Km at s, Km/h, then the average speed 

during the whole journey is given by 

S,S, (d,  d,) 
8,4, * s,d, 

(b) If A goes from X to Y at s, Km/h and comes 


back from Y to X at s, Km/h, then the average speed 
during the whole journey is given by 


Average speed = Km/h. 


2 
Average speed = зз» 
8+5, 
Explanation 
(a) Time taken to travel d, Km at s, Km/h is 


d, 
t= — hours. 
5 


Time taken to travel 4, Km at 5, Km/h is 


d 
t, = — hours. 


$5 
— +— | hours. 
5 $5 


= [sited ы. Jis 


515, 


Total time taken = t +t, 


Total distance covered = (d, + d,) Km. Therefore, 


Total distance covered 
Average speed = 





Total time taken 
s,s,(d, * d,) 
ааа d sufi) 
(sid, +s,d,) 
Let, the distance from X to Y be d Km. 
Take d, = d, = d Eqution in (1), we get 


Km/h. 
(b) 


Illustration 3: А train running at a speed of 90 Km/h 
passes a pole on the platform in 20 seconds. Find the 
length of the train in metres. 


Solution: Speed of the train = 90 Km/h 
= 90 х EA = 15 m/s. 


Length of the train = Speed of the train x time taken 
in crossing the pole 
= 25 x 20 = 500 metre. 


METHODS 


2ds,s, 
d(s, ts) 8+5, 


_ 25,8, 





Average speed = 


Illustration 4: А ship sails to a certain city at the 
speed of 15 knots/h, and sails back to the same point 
at the rate of 30 knots/h. What is the average speed for 
the whole journey? 





Solution: Here, s, = 15 and s, = 30. 
А а= 25,55 АВА «үр iei 
verage speed = "m 15130 = nots/h. 


A person goes certain distance (A to B) at a speed 


of s, Km/h. and returns back (B to A) at a speed 
of s, Km/h. If he takes T hours in all, the distance 
between A and B is 


т| = |. 
5) T5, 


Explanation 
Let, the distance between A and B be d Km. 
d 
Time taken during onward journey = / = — hours. 
5 
: : : а 
Time taken during return journey = & = — hours. 
5 


2 
Total time taken during the entire journey is 
d Ж а Е аб, +5) 


5 5 


а= т| 5 | 
SiS, 


Thus, the distance between A and B is 





T2t-ct,s 
p^" 15 5,5; 


Time and Distance 123 


== EE. 
Si +S, 


Product of two speeds 





= Total time taken x 
Sum of two speeds 


Illustration 5: A boy goes to school at the speed of 3 
Km/h and returns with a speed of 2 Km/h. If he takes 
5 hours in all, find out the distance in Km between the 
village and the school. 
Solution: Here, s, = 3, s, = 2 and T= 5. 

The distance between the village and the school 


515; 3х2 
5 S, 3-2 


(03) If two persons, A and B, start at the same time 
from two points P and Q towards each other, and 
after crossing they take T, and Т, hours in reaching 
О and Р respectively, then 


As speed | ҮТ, 
B'ssped JT, 








Explanation 
Let, the total distance between P and O be d Km. 


Let, the speed of А be s, Km/h and that of B be 
S, Km/h. 


н —— d ———>| 


yp 
РА 0 4—B 0 


Since they are moving in opposite directions, their 
relative speed is (s, + 55) Km/h. 





They will meet after | Jio 


Si T5, 


Distance travelled by A in |=) hours. 


5,5, 


ds, 
= РО = | —— | Km. 
5+5 


Distance travelled by В in БЭ hours. 


52-5; 


| ds, | 
= 00 = Кт. 


51:58, 





Time taken by А to travel QO 


ds, 
$ +5, 


5 


= T, (given). se T) 


Time taken by B to travel PO 


ds, 
$ +5, 





Sy 
= T, (given) (2) 
Dividing Equation (2) by Equation (1), we get 
8/8; 1, 
s, Т, 
2 
(>) T, 
ОГ, === = T 
E 
5, T 2 1 
о, —=,/—. 
$ 1 
A’s speed 


- |Т, 
B'ssped М7,” 


Illustration 6: Nikita starts her journey from Delhi to 
Bhopal and simultaneously Nishita starts from Bhopal 
to Delhi. After crossing each other, they finish their 


4 | 
remaining journey in 5 — hours and 9 hours, respectively. 
What is Nishita’s speed if Nikita’s speed is 36 Km/h? 


Nikita’s speed 


[n v9 _ v9 
Nishita’s speed 1, | 5 4 149 
9 9 


Solution: 





шалыг 
49 7" 
Nishita’s speed = 2 Nikita’s speed 
7 
=“, x 36 = 28 Km/h. 


If a body travels dj, d, d}, ... , а, metres with 


different speeds s}, 55, 54, ... , s, m/s in time Т), 
T^, T^, ... , T, seconds respectively, then the average 
speed of the body throughout the journey is given 
by 


_ Total distance travelled 





Total time taken 
_ dtd, dtd, 
Тее н Т, 
[If d,, d», ...‚ d, and Tj, T,, ..., Т, are known] 





ТТ, 
[If 4, d», ..., d, and s,, $5, ..., s, are known] 


ST +s T, 45,Т, 45-51 
171 2-2 3-3 
and, V, = то 


Illustration 7: A car, during its journey, travels 40 
minutes at a speed of 30 Km/h, another 50 minutes at 
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а speed of 60 Km/h and 1 hour at a speed of 30 Km/h. 
Find out the average speed of the car. 


Solution: Here, 7, = = T, = a T, = 1, s, = 30, 

60 60 
52 = 60, s, = 30. 
Average speed of the car 

40 50 

Т +8Т, +51, nia abba! dub 
Т, +Т, +Т, 40,50, 
60 60 

= 40 Km/h 


If the new speed is of the original speed, then 
the change in time taken to cover the same distance 
is given by: 

ЭР b m : 
Change in time = | ——1] x original time. 
a 
Illustration 8: By walking at 5 of his usual speed, 


Mohan is 6 minutes late to his office. Find out his usual 
time to cover the distance. 

НӨ а 4 
Solution: Here, change in time = 6 and b - 5. 


ЭРТ b v 
We have, change in time — (5- ) х original time 
a 
change in time 


E 


6 
= E) = 24 minutes. 


E 
4 
A body covers a distance d in time T, with speed 


в), but when it travels with speed s, covers the 
same distance іп time 75. 


=> original time = 


The following relations hold 
Productofspeed s, s, 
d LT. T 


2 1 





_ Difference of speed 
Difference of time 
Equating any two of the above, we can find the 
unknowns as per the given question. 
Illustration 9: Two bicyclists do the same journey by 
travelling 9 Km and 10 Km/h. Find out the length of the 
journey when one takes 32 minutes longer than the other. 


Solution: Here, change in speed = 10 — 9 = 1; product 


32 
of speed = 9 x 10 = 90 and difference of time = 60 


We have, Product of speed _ Difference of speed 





d — Difference of time 


Difference of time 
Difference of speed 





=> d= Product of speed х | 


90 22 48 К 
= Ж —- А 
60 а 


А train travels a certain distance at a speed of s, 
Km/h without stoppages and with stoppages. It 
covers the same distance at a speed of s, Km/h. 
The stoppage time per hour is given by 


peas or Difference of speed 
8, ! Speed without stoppages 


Explanation 
Let, the distance travelled be d Km. 
Time taken by the train without stopping 
anywhere 





= 2 hour 
5 


Also, time taken by the train with stoppages 


d 
= — hour 
$5 





d d 77; 
Total stoppage time = ----- Е 2 | d hour 


Sy 5 5,5; 
5; 755 d 
. 5153 
Stoppage time per hour = d 
8. 





9-5 
1 2 
= hour 
$5 


Illustration 10: Without stoppages, a train travels 
certain distance with an average speed of 80 Km/h 
and with stoppages, it covers the same distance with 
an average speed of 60 Km/h. How many minutes per 
hour the train stops? 


Solution: Here, s, = 80 and 5, = 60 
Stoppage time/h. 


-8, 80-60 1 | 
Bs = — hour = 15 minutes. 
5, 80 4 


(a) If a train overtakes a pole or a man or a 


milestone, then the distance covered in 
overtaking is equal to the length of the train. 
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(5) If a train overtakes a bridge or a tunnel or а 
platform or another train, then the distance 
covered is equal to the sum of the two lengths. 


Illustration 11: А train 600 m long crosses a pole in 
9 seconds. What is the speed of the train in Km/h? 
Solution: Speed of the train 
Length of the train 
time taken in crossing the pole 


600 600 18 
= 7 m/s = x 








= 240 Km/h. 


Illustration 12: А train 130 m long passes a bridge 
in 21 seconds moving at a speed of 90 Km/h. Find out 
the length of the bridge. 
Solution: We have, speed of the train 
_ length of the train + length of the bridge 
time taken in crossing the bridge 


= = x90 = 130+ mmt the bridge 


Length of the bridge = 525 — 130 = 395 m. 








Relative Speed 


(a) If two trains of lengths L| Km and L, Km, 
respectively are travelling in the same direction 
at s, Km/h and s, Km/h respectively, such that 
8| > $5, then s, — s, is called their relative speed 
and the time taken by the faster train to cross 
the slower train is given by 


ЕЭ hour. 

8-8; 

(b) If two trains of length 1) Km апа L, Km, 
respectively, are travelling in the opposite 
directions at s, Km/h and s, Km/h, then s, + s, 


is called their relative speed and the time taken 
by the trains to cross each other is given by 


|228) hour. 

8+5, 

Illustrations 13: А train 135 metres long is running 
with a speed of 49 Km/h. In what time will it pass a 
man who is walking at 5 Km/h in the direction opposite 
to that of the train? 


Solution: Here, L, = 135, L, = 0, s, = 49 Km/h, 
5) = 5 Km/h. 


5 +5, = 49 4 5 = 54 Km/h. = 54 x > ms, 
18 








: L +1, 135 
The time taken — 3= 5 
S, +5, 54x > 
18 
135x18 
= = 9 seconds. 
54x5 


Illustration 14: Two trains of length 110 metres and 90 
metres are running on parallel lines in the same direction 
with a speed of 35 Km/h and 40 Km/h, respectively. In 
what time will they pass each other? 

Solution: Here, L, = 110 m, L, = 90 m, s, = 35 Km/h 
and s, = 40 Km/h 


5 
з›— s1 =40 - 35 = 5 Km/h = 5 x үст 





. L-tL, 
Time taken = ———— 
5,7% 
110490 200x18 ida d 
= = = seconds. 
5x2 5x5 
18 


Two trains of lengths L, m and L, m run on parallel 


tracks. When running in the same direction, the 
faster train passes the slower one in Т) seconds, 
but when they are running in opposite directions 
with the same speeds as earlier, they pass each 
other in Т, seconds. 


Then, the speed of the faster train 


L+L,{ 1 1 
аа | ms 
XOU 


and, the speed of the slower train 


- 11-р "T 
zig 
Explanation 
Let the speed of the faster train be s, m/s and that 
of the slower train be s, m/s. 
Total distance covered when the two trains cross 
each other = L, + L,. 
When the two trains are running is the same 
direction, their relative speed = (s, — 55) m/s. 
(s4 — 85) = Eit 2508) 


1 

When the two trains are running in the opposite 

directions, their relative speed = (s, + s) m/s. 

L-tL, 
T, 

Adding Equation (1) and (2), we get 


(2) 


S+S = 
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LL L-L, 1 1 
2s, = ae =(L L5) — 
T 2 T Т, 
(^ SE +Т, 
ог, = | 
1172 Л TE 
On subtracting Equation (1) from Equation (2), we 
get 
1 1 
2s, = (1 + L,)} ——— 
жн ole i] 
1,411 1-7, 
ог, s = | ———= || ---5 m/s. 
SATT 


Therefore, 
speed of the faster train 


= L + L, T * T, m/s. 
B AGE 
speed of the slower train 
= L is L, T ui T, m/s. 
СТ 


If the two trains are of equal length, that is, L} = L, 
= L (say), then 


T +T T -T 
0 tjs and, SE =) ms 
T, Т 








11:22 Ша?! 


Illustration 15: Two trains of lengths 200 metres and 
175 metres run on parallel tracks. When running in the 
same direction the faster train crosses the slower one 


: 1 сон "ES 
in 22% seconds. When running in opposite directions 
at speeds same as their earlier speeds, they pass each 


"e : 
other completely in 7 - seconds. Find out the speed of 








each train. 
Solution: We have, L, = 200, L, = 175, Т = 75 and 
m : 
277: 
Therefore, speed of the faster train 
75 4 15 
[2+1 Г 1-1, (mum 279 
2 ATL 2175,5 
2 2 
375 45x4 _ Хїний 





х 
2 75x15 


Speed of slower train 








75 _15 
_ (аға а-а) (мө) 2 2 
2 ТТ, 2 Pg 
2.2 
шэг = 20 m/s. 
2 35x15 


(+) (a) A train starts from a place at 5, Km/h and 
another fast train starts from the same place 
after T hours at s, Km/h in the same direction. 
Then, the distance from the starting place at 
which both the trains will meet is given by 


5 Xs, XT Km 
55-45 | 


Also, the time after which the two trains will meet 


is given by 
T 
22 hours. 
5) — 81 


(b) The distance between two stations А and В is d 
Km. A train starts from A to B at s, Km/h. T hours 
later another train starts from B to A at s, Km/h. 
Then, the distance from A, at which both the trains 
will meet 1s given by 


Е ts | 

51 Кт 

5+5, 

Also, the time after which the two trains will meet 
is given by 





(es) hours. 

$ +55 

Illustration 16: А train starts from Mumbai at 10 am 
with a speed of 25 Km/h and another train starts from 
there on the same day at 3 pm in the same direction 
with a speed of 35 Km/h. Find out at what distance 
from Mumbai both the trains will meet and also the 
time of their meeting. 


Solution: Time from 10 am to 3 pm - 5 hours. 


Distance of meeting point from Mumbai 





AS) Km = 437 Ки. 
35-25 2 


Also, time of their meeting 


Time and Distance 127 





T 
= 5 hours — БЕЗ hours 
5-5 35-25 


= = ie hours after 3 pm 
10 2 
That is, 3:30 am next day. 

Illustration 17: Chennai is at a distance of 560 Km 
from Mumbai. A train starts from Mumbai to Chennai 
at 6 am with a speed of 40 Km/h. Another train starts 
from Chennai to Mumbai at 7 am with a speed of 60 
Km/h. At what distance from Mumbai and at what time 
will the two trains be at the point of crossing? 
Solution: Time from 6 am to 7 am = | hour. 


Therefore, distance of meeting point from Mumbai 


[ex 
=5| ———| Km 
Si TS, 
E E 


— 248 Km. 
40+ 60 | 


Also, time of their meeting 


d+s,T 
= шаа hours 
S, +58, 





hours 


_ [Же 31 


40+60 ) 5 
= 6 hours 12 minutes. after 6 am 
That is, at 12.12 noon. 


(12) Two trains start simultaneously from stations A 
and B towards each other with speeds s, Km/h 
and s, Km/h, respectively. When they meet it is 
found that the second train had travelled d Km 
more than the first. Then the distance between the 
two stations is given by 


d эртэ» Km. 
8;—8 


Explanation 


Let, the distance between the two stations be x 
Km. If the first train travels y Km, then the second 
travels y + d Km. 


х= у+у+а = 2у + а. 
Since the time taken by both the trains is same 


у+а y 


5, 5, 


> s;ytsd=syy 








sd 
> (5,/-5(/у = 512 or, y= "MC 
2 1 
«i| SIE на Etem 
Sy — 5] (s, —5,) 


Illustration 18: Two trains start at the same time from 
Delhi and Rohtak and proceed towards each other at the 
rate of 75 Km and 65 Km per hour, respectively. When 
they meet, it is found that one train has travelled 10 
Km more than the other. Find out the distance between 
Delhi and Rohtak. 


Solution: Distance between Delhi and Rohtak 





S 
= 10 Km 
75-65 


= 140 Km 


|| ЕХЕВС15Е-1 || 


1. Ramesh crosses a 600 m long street in 5 minutes. 
His speed in Km/h is: 
(a) 8.2 
(c) 9.2 


(b) 7.2 

(d) None of these 

2. Compare the speed of two trains, one moving at the 
speed of 80 Km/h and the other at 10 m/s. 
(a) 30:9 (b) 40:9 
(c) 20:9 (d) None of these 


3. Mohan covers 10.2 Km in 3 hours, the distance 
covered by him in 5 hours is: 
(a) 15 Km (b) 17 Km 
(c) 19 Km (d) None of these 

4. A 100 metres long train passes a bridge at the rate 
of 72 Km/h in 25 seconds. What is the length of the 
bridge? 
(a) 400 m 
(c) 600 m 


(b) 17 m 
(d) None of these 
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5. 


10. 


11. 


12. 


A train passes а 150 m long railway bridge іп 18 
seconds. If the train is running at a speed of 60 
Km/h., then the length of the train in metres is: 

(a) 160 m (b) 150 т 

(c) 180 m (d) None of these 


. Sound travels 330 metres a second. If the sound of 


a thunder cloud follows the flash after 10 seconds, 
the thunder cloud is at a distance of: 

(a) 3.7 Km (b) 3.5 Km 

(c) 3.3 Km (d) None of these 


. A train travels 92.4 Km/h. How many metres will 


it travel in 10 minutes? 


(a) 14500 m (b) 15400 m 
(c) 15200 m (d) None of these 


. The distance of the sun from the earth is one hundred 


and 5 million four hundred thousand kilometres and 


3 
light travels from the former to the later in 7 minutes 
and 58 seconds. The velocity of light per second is: 


(а) 3 x 10? Km/sec (b) 0.3 х 10? Km/sec 
(c) 30 x 10? Km/sec (а) None of these 


. A train covers a distance in 50 minutes if it runs at 


a speed of 48 Km/h. The speed at which the train 
must run to reduce the time of journey to 40 minutes, 
will be: 

(a) 70 Km/h 
(c) 60 Km/h 


(b) 80 Km/h 
(d) None of these 


The wheel of an engine is 3 Е metres in circumference 
and makes 4 revolutions in 2 seconds. The speed of 
the train is: 

(a) 27 Km/h 
(c) 35 Km/h 


(b) 31 Km/h 

(d) None of these 

A person covers half of his journey at 30 Km/h and 
the remaining half at 20 Km/h. The average speed 
for the whole journey is: 

(a) 25 Km/h (b) 28 Km/h 

(c) 32 Km/h (d) None of these 

Rajesh covers a certain distance by bus at 16 Km/h 
and returns at the starting point on a cycle at 9 Km/h. 
His average speed for the whole journey is: 

(a) 13.54 Km/h (b) 11.52 Km/h 

(c) 15.52 Km/h (d) None of these 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


A апа В аге two towns. А car goes from A to B 
at a speed of 64 Km/h and returns to A at a slower 
speed. If its average speed for the whole journey is 
56 Km/h, it returned with speed: 


(a) 52.54 Km/h (b) 47.74 Km/h 
(c) 49.78 Km/h (d) None of these 
A bicycle rider covers his onward journey from A 


to B at 10 Km/h and during the return journey from 
B to A he covers the same distance at 8 Km/h. If 


1 
he finishes the onward and return journey in 4— 
hours, then the total distance covered by him during 


the entire journey is: 


(a) 30 Km (b) 40 Km 
(c) 50 Km (d) None of these 
On a tour, a man travels at the rate of 64 Km an 


hour for the first 160 Km, then travels the next 160 
Km at the rate of 80 Km an hour. The average speed 
in Km per hour for the first 320 Km of the tour is: 


(a) 81.13 Km/h (b) 73.11 Km/h 
(c) 71.11 Km/h (d) None of these 
A car completes a journey in 6 hours. It covers half 


the distance at 50 Km/h and the rest at 70 Km/h The 
length of the journey is: 


(a) 165 Km (b) 175 Km 
(c) 185 Km (d) None of these 
Rakesh sets out to cycle from Delhi to Mathura 


and at the same time Suresh starts from Mathura to 
Delhi. After passing each other, they complete their 
journeys in 9 and 16 hours, respectively. At what 
speed does Suresh cycle if Rakesh cycles at 16 Km 
per hour? 


(a) 12 Km/h (b) 16 Km/h 

(c) 14 Km/h (d) None of these 

A train travels 225 Km in 3-5 hours and 370 Km in 
5 hours. Find out the average speed of train. 

(a) 80 Km/h (b) 60 Km/h 

(c) 70 Km/h (d) None of these 


1 
A man walks 6 Km at а speed of 1 2 Km/h, runs 8 


Km at a speed of 2 Km/h and goes by bus another 
32 Km. Speed of the bus is 8 Km/h. If the speed of 
the bus is considered as the speed of the man, find 
the average speed of the man. 


(a) 4 Km/h (b) 3 3 Km/h 


(c) 52 Km/h (d) None of these 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


A car during its journey travels 30 minutes at a 
speed of 40 Km/h, another 45 minutes at a speed of 
60 Km/h, and 2 hours at a speed of 70 Km/h. The 
average speed of the car is: 

(a) 63 Km/h (b) 65 Km/h 

(c) 70 Km/h (d) None of these 


. 3 . 
By walking at — of his usual speed, a man reaches 
office 20 minutes later than usual. His usual time is: 


(b) 60 minutes 

(d) None of these 

Two men start together to walk a certain distance, 
one at 4 Km/h and another at 3 Km/h. The former 
arrives half an hour before the latter. Find out the 
distance. 

(a) 6 Km (b) 9 Km 

(c) 8 Km (d) None of these 


A car starts from A for B travelling 20 Km an hour. 


(a) 65 minutes 
(c) 70 minutes 


1 i hours later another car starts from A and travelling 
at the rate of 30 Km an hour reaches B 25 hours 


before the first car. Find the distance from A to B. 


(a) 280 Km (b) 260 Km 
(c) 240 Km (d) None of these 


Mohan walks from Tilak Nagar to Moti Nagar and 


back in a certain time at the rate of 3 z Km/h. But, 


if he had walked from Tilak Nagar to Moti Nager 
at the rate of 3 Km/h and back from Moti Nagar to 
Tilak Nagar at the rate of 4 Km/h., he would have 
taken 10 minutes longer. The distance between Tilak 
Nagar and Moti Nagar is: 


(a) 28 Km (b) 32 Km 
(c) 24 Km (d) None of these 


A train does a non-stop journey for 8 hours. If it had 
travelled 5 Km an hour faster, it would have done 
the journey in 6 hours 40 min. What is its lowest 
speed? 

(a) 35 Km/h (b) 25 Km/h 

(c) 40 Km/h (d) None of these 


Without any stoppage, a person travels a certain 
distance at an average speed of 42 Km/h and with 
stoppages he covers the same distance at an average 
speed of 28 Km/h. How many minutes per hour does 
he stop? 


(a) 25 minutes 
(c) 20 minutes 


(b) 30 minutes 
(d) None of these 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


A train is running at a uniform speed of 60 Km/h. 
It passes a railway platform in 15 seconds. If the 
length of the platform is 130 m, then the length of 
the train is: 


(a) 160 m (b) 120 m 
(c) 140 т (d) None of these 
A train passes through a telegraph post in 9 seconds 


moving at a speed of 54 Km per hour. The length 
of the train is: 
(a) 135 metres 
(c) 125 metres 


(b) 145 metres 

(d) None of these 

A 135 m long train is running with a speed of 54 Km 
per hour. In what time will it pass a telegraph post? 
(b) 9 seconds 

(d) None of these 

A train 160 metres long passes a standing man in 
18 seconds. The speed of the train is: 

(a) 35 Km/h (b) 45 Km/h 

(c) 32 Km/h (d) None of these 

A 280 m long train is moving at a speed of 60 Km/h. 
The time taken by the train to cross a platform 220 
m long is: 

(a) 30 seconds (b) 40 seconds 

(c) 60 seconds (d) 20 seconds 

A train 50 m long passes a platform 100 m long in 
10 seconds. The speed of the train in m/s is: 

(a) 25 seconds (b) 15 seconds 

(c) 35 seconds (d) None of these 

A train 300 metres long 1s running at a speed of 90 
Km/h. How many seconds will it take cross a 200 
metres long train running in the opposite direction 
at a speed of 60 Km/h? 

(a) 70 seconds (b) 60 seconds 

(c) 50 seconds (d) None of these 

Two trains are running in opposite directions with 
the same speed. If the length of each train is 135 


metres and they cross each other in 18 seconds, the 
speed of each train is: 


(a) 11 seconds 
(c) 7 seconds 


(a) 29 Km/h (b) 35 Km/h 
(c) 27 Km/h (d) None of these 
A train 150 m long is running at 95 Km/h. How 


much time will it take to pass a man moving in the 
same direction at 5 Km/h? 

(b) 6 seconds 

(d) None of these 


(a) 9 seconds 
(c) 7 seconds 
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36. A train 100 metres long takes з= seconds to cross 


37. 


38. 


39. 


40. 


41. 


42. 


a man walking at the rate of 6 Km/h in a direction 
opposite to that of the train. Find the speed of the train. 
(a) 76 Km/h (b) 94 Km/h 

(c) 86 Km/h (d) None of these 

Two trains are moving in the same direction at 50 
Km/h and 30 Km/h. The faster train crosses a man 
in the slower train in 18 seconds. Find the length of 
the faster train. 

(а) 120 т (b) 110 м 

(c) 100 т (4) None of these 

Two trains, 130 m and 110 m long, while going in 
the same direction, the faster train takes one minute 
to pass the other completely. If they are moving in 
opposite direction, they pass each other completely 
in 3 seconds. Find the speed of each train. 


(a) 42 m/s 38 m/s (b) 38 m/s 36 m/s 
(c) 36 m/s 42 m/s (d) None of these 


Two trains, each of length 90 metres, run on parallel 
tracks. When running in the same direction, the 
faster train passes the slower train completely in 
18 seconds, but when they are running in opposite 
directions approaching each other at the same speeds 
as before they cross each other in 9 seconds. Find 
the speed of each train. 


(a) 9 m/s 15 m/s (b) 7 m/s 5 m/s 
(c) 15 m/s 5 m/s (d) None of these 


A train leaves the station at 5 am at 60 Km/h. Another 
train leaves the same station at 6.30 am at 75 Km/h 
and travels in the direction of the first train. At what 
time and at what distance from the station will they 
meet? 

(a) 12.30. am 450 Km (b) 1.30 pm 375 Km 

(c) 11.30 am 425 Km (d) None of these 


Two stations A and B are 100 Km apart on a straight 
line. One train starts from A at 7 am and travels 
towards B at 20 Km/h speed. Another train starts 
from B at 8 am and travels towards A at 25 Km/h 
speed. At what time will they meet? 

(a) 10.30 am (b) 11 am 

(c) 10 am (d) None of these 

A train starts from station A at 9 am travels at 50 
Km/h towards station В, 210 Km away. Another 
train starts from station B at 11 am and travels at 
60 Km/h towards station A. At what distance from 
A, will they meet? 
(a) 150 Km 

(c) 250 Km 


(b) 200 Km 
(d) None of these 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Two trains start at the same time from Mumbai and 
Pune and proceed towards each other at the rate of 


60 Km and 40 Km per hour, respectively. When 
they meet, it is found that one train has travelled 20 
Km more than the other. Find the distance between 
Mumbai and Pune. 


(a) 150 Km (b) 100 Km 
(c) 120 Km (d) None of these 
A car covers four successive 3 Km stretches at 


speed of 10 Km/h, 20 Km/h, 30 Km/h and 60 Km/h. 
respectively. Its average speed over this distance is: 


(a) 10 Km/h (b) 20 Km/h 
(c) 30 Km/h (d) 25 Km/h 
Two men A and B walk from P to Q at a distance 


of 21 Km at rates 3 and 4 Km an hour, respectively. 
B reaches Q and returns immediately and meets A 
at R. The distance from P to R is: 


(a) 14 Km (b) 20 Km 
(c) 16 Km (d) 18 Km 
A boy takes as much time in running 12 metres as 


a car takes in covering 36 metres. The ratio of the 
speeds of the boy and the car is: 

(a) 1:3 (b) 1:2 

(c) 2:3 (d) 2:5 

A and B are two stations. A train goes from A to B 
at 64 Km/h and returns to A at a slower speed. If 
its average speed for the whole journey is 56 Km/h, 
at what speed did it return? 


(a) 48 Km/h (b) 49.77 Km/h 
(c) 30 Km/h (d) 47.46 Km/h 
Excluding stoppages, the speed of a bus is 54 Km/h 


and including stoppages, it is 45 Km/h. For how 
many minutes does the bus stop per hour? 


(a) 9 (b) 10 
(c) 12 (d) 20 
Two boys jointly begin to write a booklet containing 


817 lines. The first boy starts with the first line, he 
writes 200 lines an hour. The starts with the last line, 
then writes line 816 and so on, backwards proceeding 
at the rate of 150 lines an hour. They will meet on: 
(a) 467th line (b) 466th line 
(c) 460th line (d) 472th line 


Ramesh sees a train passing over a | Km long bridge. 
The length of the train is half that of the bridge. If 
the train passes the bridge in 2 minutes, the speed 
of the train is: 
(a) 45 Km/h 
(c) 50 Km/h 


(b) 43 Km/h 
(d) None of these 
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51. 


52. 


53. 


54. 


55. 


A bullock cart has to cover a distance of 80 Km 


in 10 hours. If it covers half of the journey c the 
time, what should be its speed to cover the remaining 
distance in the time left? 

(a) 8 Km/h (b) 20 Km/h 

(c) 6.4 Km/h (d) 10 Km/h 

Amit started cycling along the boundaries of a square 
field from cover point A. After half an hour, he 
reached the corner point C, diagonally opposite to 


A. If his speed was 8 Km/h, what is the area of the 
field in square Km? 


(a) 64 
(c) 4 

A 100 metres long train completely passes a man 
walking in the same direction at 6 Km/h in 5 seconds 


and also a car travelling in the same direction in 6 
seconds. At what speed was the car travelling? 


(a) 18 Km/h (b) 48 Km/h 
(c) 24 Km/h (d) 30 Km/h 
A motor cyclist travels from Mumbai to Pune, a 


distance of 192 Kms, at an average speed of 32 Km/h 
Another man starts from Mumbai by travelling in 


(b) 8 
(d) Cannot be determined 


1 
а саг, 27 hours after the cyclist and reaches Pune 


half an hour earlier. What is the ratio of the speeds 
of the motor cycle and the car? 

(a) 1:2 (b) 1:3 

(c) 10:27 (d) 5:4 

Two trains are running in opposite directions with 
speed of 62 Km/h and 40 Km/h, respectively. If 
the length of one train is 250 metres and they cross 
each other in 18 seconds,then the length of the other 
train 1s: 


56. 


57. 


58. 


59. 


60. 


61. 


A train speeds past a pole in 15 seconds and speeds 
past a 100 metres long platform in 25 seconds. Its 
length in metres is: 


(a) 200 (b) 150 
(c) 50 (d) Data inadequate 
A 150 metres long train takes 10 seconds to pass 


over another 100 metres long train coming from the 
opposite direction. If the speed of the first train is 


30 Km/h, the speed of the second train is: 


(a) 54 Km/h (b) 60 Km/h 
(c) 72 Km/h (d) 36 Km/h 
A person sets to cover a distance of 12 Km in 45 


: 3 . x 223 
minutes. If he covers — of the distance in 3 time, 


what should be his speed to cover the remaining 
distance in the remaining time? 


(a) 16 Km/h (b) 8 Km/h 
(c) 12 Km/h (d) 14 Km/h 
A 110 metres long train passes a man walking at the 


speed of 6 Km/h, against it in 6 seconds. The speed 
of the train in Km/h is: 


(a) 60 Km/h (b) 45 Km/h 
(c) 50 Km/h (d) 55 Km/h 
If a 110 metres long train passes a man walking at 


a speed of 6 Km/h against it in 6 seconds, it will 
pass another man walking at the same speed in the 
same direction in time of: 


(a) 9 : seconds (b) 10 2 seconds 


(c) 8 seconds (d) 7 - seconds 


2 
A man performs 15 of the total journey by rail, = 


by tonga and the remaining 10 Km on foot. The total 
journey is: 


(a) 145 m (b) 230 m (a) 15.6 Km (b) 12.8 Km 
(c) 260 m (d) Cannot be determined (c) 16.4 Km (d) 24 Km 
EXERCISE-2 


(BASED ON MEMORY) 


. A bus travels 720 km. in 20 hours. Calculate its 


average speed in metres/seconds. 


(a) 12 (b) 15 
(c) 18 (d) 10 


[SSC CGL Тїег-П CBE, 2018] 


2. 


Two cars A and B travel from one city to another, 
at speed of 72 km/hr. and 90 km/hr. respectively. 
If car B takes 1 hour lesser than car A for journey 
then what is the distance (in km) between the two 
cites? 
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(а) 270 
(с) 240 


(5) 360 
(а) 400 


[SSC ССІ. Тіег-П CBE, 2018] 


. A person covers a certain distance in 6 hours, if he 
travels at 40 km/hour. If he has to cover the same 
distance in 4 hours, then his speed must be: 


(a) 50 km/hour (b) 60 km/hour 
(c) 10 km/hour (d) 70 km/hour 


[SSC Matric Level MTS, 2017] 


. A person goes from point A to B with a speed of 55 
km/hr and returns with a speed of 65 km/hr. What 
is the average speed (in km/hr) of the person while 
going and coming back from A to B? 


(a) 59.58 (b) 62.31 
(c) 60 (d) 63 


[SSC Multi-Tasking Staff, 2017] 


. A man starts running from point pat 11:00 a.m. with 
a speed of 10 km/hr. he runs for 2 hours and then 
takes a | hour rest. He continues this till he is caught 
by another man who starts at 2:00 p.m. from point 
P and runs non-stop at a speed of 15 km/hr. toward 
the first man. At what time (in p.m.) will the first 
man be caught? 


(a) 6:20 
(c) 6:00 


(b) 4:40 
(4)5:30 
[SSC CHSL Tier-I CBE, 2017] 


. A motorcyclist left 6°, minutes later than the 


scheduled time but in order to reach its destination 
21 km. away on time, he had to increase his speed 
12km/hr from the usual speed. What is the usual 
speed (in kmph) of the motorcyclist? 

(a) 28 (b) 35 

(c) 42 (d) 64 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


. A thief is stopped by a policeman from a distance 
of 400 metres. When the policeman starts the chase, 
the thief also starts running. Assuming the speed of 
the thief as 5 km/h and that of policeman as 9 km/h, 
how far the thief would have run, before he is over 
taken by the policeman? 


(a) 400 metre (b) 600 metre 
(c) 500 metre (d) 300 metre 
[SSC CHSL (1072) Tier-I (CBE), 2017] 


8. 


10. 


11. 


12. 


13. 


A thief 1s stopped by a policeman from a distance 
of 150 metre. When the policeman starts the chase, 
the thief also starts running. Assuming the speed 
of the thief as 7 km/h and that of policeman as 9 
km/h, how far the thief would have run, before he 
is over-taken by the policeman? 


(a) 420 metre (b) 630 metre 
(c) 315 (d) 525 


[SSC CGL Tier-I CBE, 2017] 


. A train of length 100 metre crosses another train of 


length 150 metre, running on a parallel track in the 
opposite direction in 9 seconds. If the speed of train 
having length 150 metre is 40 km/hr, then what is 
the speed (in km/hr) of the other train? 


(a) 30 (b) 48 
(c) 50 (d) 60 

[SSC CGL Tier-I CBE, 2017] 
A train 200 metre long is running at a speed of 20 


metre per second. In how much time (in seconds) it 
will cross a bridge of 400 metre length? 


(a) 20 (b) 25 
(c) 30 (d) 60 

[SSC Multi-Tasking Staff, 2017] 
A train covers a distance of 12 km in 10 minutes. 


If it takes 6 seconds to pass a telegraph post, then 
the length of the train is: 


(a) 100 metre (b) 120 metre 
(c) 140 metre (d) 90 metre 
[SSC Matric Level MTS, 2017] 


50 trees are standing in a line such that distance 
between any two consecutive trees is same. A car 
takes 18 seconds to travel from 13th tree to 34th 
tree. How much time (in seconds) will it take to 
reach from the first tree to the 50th tree? 


(a) 42 (b) 42.85 
(c) 45 (d) 49 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


Two donkeys are standing 400 metres apart. First 
donkey can run at a speed of 3 m/sec and the second 
can run at 2 m/sec. If two donkeys run towards each 
other after how much time (in seconds) will they 
bump into each other? 


(a) 60 
(c) 400 


(b) 80 
(d) 40 
[SSC CGL Tier-II (CBE), 2017] 
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14. 


15. 


16. 


17. 


18. 


19. 


A man walking at 3 km/hour crosses a square field 
diagonally in 2 minutes. The area of the field (in 
square metre) is 


(a) 3000 
(c) 6000 


(b) 5000 
(d) 2500 


[SSC Multi-Tasking Staff, 2017] 


A car travels 20% slower than a train. Both start 
from point A at the same time and reach point B 
240 km away at the same time On the way the train 
takes 48 minutes for stopping at the stations. What 
is the speed (in Km/hr.) of the car? 

(a) 80 (b) 100 

(c) 120 (d) 50 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


When Alisha goes by car at 50 kmph, she reaches 
her office 5 minutes late. But when she Lakes her 
motorbike, she reaches 3 minutes early. If her office 
is 25 kms away, what is the approximate average 
speed at which she rides her motorbike? 
(a) 68 kmph (b) 62 kmph 
(c) 58 kmph (d) 52 kmph 

[SSC CPO, 2016] 


A car travels 80 km. in 2 hours and a travels 80 km. 
in 3 hours. The ratio of the speed of the car to that 
of the train is: 
(a) 2:3 
(c) 3:4 


(b) 3:2 
(d) 4:3 


[SSC CGL Tier-I (CBE), 2016] 


A passenger train running at the speed of 80 km/ 
hr. leaves the railway station 6 hours after a goods 
train leaves and overtakes it in 4 hours. What is the 
speed of the goods train? 

(a) 32 kmph (b) 50 kmph 

(c) 45 kmph (d) 64 kmph 


[SSC CGL Tier-I (CBE), 2016] 


A car moving in the morning for passes a man 
walking at 4 km/h. in the same direction. The man 
can see the car for 3minutes and visibility is up to 
a distance of 130 m. The speed of the car is: 


(a) E km. per hour 


(b) 62 km. per hour 


20. 


21. 


22. 


23. 


24. 


(c) 7 km. per hour 
(d) 5 km. per hour 
[SSC CGL Tier-I (CBE), 2016] 


A Train 150 metre long takes 20 seconds to cross a 
platform 450 metre long. The speed of the train in, 
km per hour is: 
(a) 108 (b) 100 
(c) 106 (d) 104 

[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2016] 


A train 110 metre long is running with a speed of 
60 kmph In what time will it pass a man who is 
running at 6 kmph in the direction opposite to that 
in which the train is going? 

(b) 6 seconds 

(d) 10 seconds 
[SSC CGL Tier-I (CBE), 2016] 


(a) 5 seconds 
(c) 7 seconds 


A 1s faster than B. A and B each walk 24 km. The 
sum of their speeds is 7 km/hr. and the sum of times 
taken by them is 14 hours. Then A's speed is equal 
to: 


(a) 3 km/hr. 
(c) 5 km/hr. 


(b) 4 km/hr. 
(d) 7 km/hr. 
[SSC CGL Tier-I (CBE), 2016] 


Flight A usually takes 1 hour more than Flight B to 
travel a distance of 7200 km. Due to engine trouble 


speed of flight B falls by a factor of =, so it takes 


36 minutes more than Flight A to complete the same 
Journey? What is the speed of Flight A (in km/hr.)? 


(a) 800 (b) 900 
(c) 750 (d) 720 

[SSC CGL Tier-II CBE, 2016] 
A person has to travel from point A to point B in 


certain time. Travelling at a speed of 5 km/h he 
reaches 48 min late and while travelling at a speed 
of 8 km/h he reaches 15 min early. What is the 
distance from point A to B? 


(a) 15 km (b) 9 km 
(c) 12 km (d) 18 km 
(е) 14 km 


[IBPS, 2015] 
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25. 


26. 


27. 


28. 


29. 


30. 


А farmer travelled a distance of 61 km in 9 hrs. He 
travelled partly on foot at the rate of 4 km/hr and 
partly on bicycle at the rate of 9 km/hr. The distance 
travelled on foot is 
(a) 17 km 
(c) 15 km 


(b) 16 km 
(d) 14 km 
[SSC, 2015] 


Walking at the rate of 4 kmph a man covers certain 
distance in 2 hrs 45 min. Running at a speed of 16.5 
kmph the man will cover the same distance in how 
many minutes? 
(a) 35 min. 
(c) 45 min. 


(b) 40 min. 
(d) 50 min. 
[SSC, 2015] 


A man starts from a place P and reaches the place 
Q in 7 hours. He travels 1/4" of the distance at 
10 km/hour and the remaining distance at 12 km/ 
hour. The distance, in kilometer, between P and Q is 
(a) 72 (b) 90 
(c) 70 (d) 80 

[SSC, 2015] 


A car covers four successive 7 km distances at speeds 
of 10 km/hour, 30 km/hour, 60 km/hour respectively. 
Its average speed over this distance is 


(a) 60 km/hour (b) 20 km/hour 
(c) 40 km/hour (d) 30 km/hour 
[SSC, 2015] 


Two places P and Q are 162 km apart. A train leaves 
P for Q and simultaneously another train leaves Q 
for P. They meet at the end of 6 hours. If the former 
train travels 8 km/hour faster than the other, then 
speed of train from Q is 


(a) 122 km/hour (b) 85 km/hour 


(c) 10 5 km/hour (d) 9 ; km/hour 


[SSC, 2015] 


If a man walks at the rate of 5 km/hour, he misses 
a train by 7 minutes. However if he walks at the 
rate of 6 km/hour, he reaches the station 5 minutes 
before the arrival of the train. The distance covered 
by him to reach the station is 


(a) 4 km (b) 6 km 
(c) 6.25 km (d) 7 km 
[SSC, 2015] 


31 


32. 


33. 


34. 


35. 


36. 


37. 


The diameter of each wheel of а car is 70 cm. If 
each wheel rotates 400 times per minute, then the 


22 
speed of the car (in km/hr) is [Taker = a 


(a) 52.8 
(c) 528 


(b) 5.28 
(d) 0.528 

[SSC, 2015] 
Raj and Prem walk in opposite direction at the rate 


of 3 km and 2 km per hour respectively. How far 
will they be from each other after 2 hrs? 


(a) 10 km (b) 2 km 
(c) 6 km (d) 8 km 

[SSC, 2015] 
A train leaves station A at 5AM and reaches station 


B at 9 AM on the same day. Another train leaves 
station B at 7AM and reaches station A at 10.30 AM 
on the same day. The time at which the two trains 
cross one another is:- 


(a) 8.26 AM (b) 7.36 AM 
(c) 8 AM (d) 7.56 AM 

[SSC, 2015] 
A train runs at an average speed of 75 km/hr. If the 


distance to be covered is 1050 kms. How long will 
the train take to cover it? 


(a) 13 hrs (b) 12 hrs 
(c) 14 hrs (d) 15 hrs 

[SSC, 2015] 
A train 180 mts long is running at a speed of 90 
km/h. How long will it take to pass a post? 
(a) 8.2 secs (b) 7.8 secs 
(c) 8 secs (d) 7.2 secs 

[SSC, 2015] 
Two places P and Q are 162 km apart. A train leaves 


P for Q and simultaneously another train leaves Q 
for P. They meet at the end of 6 hours. If the former 
train travels 8 km/ hour faster than the other, then 
speed of train from Q is 


(a) 122 km/hour (b) 102 km/hour 


(c) 9 km/hour (d) 85 km/hour 


[SSC CGL Тїег-П, 2015] 


If a distance of 50 m is covered in | minute, 90 m in 
2 minutes and 130 m in 3 minutes find the distance 
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38. 


39. 


40. 


41. 


42. 


43. 


covered in 15 minutes. 


(a) 610 m 
(c) 1000 m 


(b) 750 m 
(d) 650 m 
[SSC Examination, 2014] 


Three men step off together from the same spot. Their 
steps measure 63 cm, 70 cm and 77 cm, respectively. 
The minimum distance each should cover so that all 
can cover the distance in complete steps is: 


(a) 9630 cm (b) 9360 cm 
(c) 6930 cm (d) 6950 cm 
[SSC Examination, 2014] 


A man travelled a distance of 80 Km in 7 hours 
partly on foot at the rate of 8 Km/h and partly on 
bicycle at 16 Km/h. The distance travelled on the 
foot is: 


(a) 32 Km 
(c) 36 Km 


(b) 48 Km 
(d) 44 Km 
[SSC Examination, 2014] 


Two trains of equal length are running on parallel 
lines in the same direction at the rate of 46 Km/h 
and 36 Km/h. The faster train passes the slower train 
in 36 seconds. The length of each train is: 


(a) 50 m (b) 72 т 
(c) 80 m (4) 82 т 
[SSC Examination, 2014] 


A car driver leaves Bangalore at 8:30 am and 
expects to reach a place 300 Km from Bangalore 
at 12:30 pm. At 10:30 he finds that he has covered 
only 40% of the distance. By how much he has to 
increase the speed of the car in order to keep up his 
schedule? 


(a) 45 Km/h 
(с) 35 Km/h 


(b) 40 Km/h 
(d) 30 Km/h 
[SSC Examination, 2014] 


A train 300 m long is running with a speed of 54 
Km/h. In what time will it cross a telephone pole? 


(a) 20 seconds (b) 15 seconds 
(c) 17 seconds (d) 18 seconds 
[SSC Examination, 2014] 


A man is walking at a speed of 10 Km/h. After every 
Km, he takes a rest for 5 minutes. How much time 
will he take to cover a distance of 5 Km? 


(b) 50 minutes 
(d) 70 minutes 


(a) 60 minutes 
(c) 40 minutes 


[SSC Examination, 2014] 


44. 


45. 


46. 


47. 


48. 


49. 


It takes 24 seconds for a train travelling at 93 Km/h to 
cross entirely another train half its length travelling in 
opposite direction at 51 Km/h. It passes a bridge in 66 
seconds. What is the length of the bridge? (in metres) 
(a) 1065 (b) 1600 

(c) 1705 (d) 1580 

(e) None of these 


[IBPS PO/MT Examination, 2014] 


A policeman starts to chase a thief. When the thief 
goes 10 steps the policeman moves 8 steps. 5 steps 
of the policeman is equal to 7 steps of the thief. The 
ratio of the speeds of the policeman and the thief is 


(a) 25 : 28 (b) 25 : 56 
(c) 28 : 25 (d) 56 : 25 

[SSC, 2014] 
A and B are 20 km apart. A can walk at an average 


speed of 4 km/hour and B at 6 km/hr. If they start 
walking towards each other at 7 a.m., when they 
will meet? 


(a) 8.00 a.m. (b) 8.30 a.m 
(c) 9.00 a.m. (d) 10.00 a.m. 

[SSC, 2014] 
A car travels from P to Q at a constant speed. If its 


speed were increased by 10 km/h, it would have been 
taken one hour lesser to cover the distance. It would 
have taken further 45 minutes lesser if the speed was 
further increased by 10 km/h. The distance between 
the two cities 1s 


(a) 540 km (b) 420 km 
(c) 600 km (d) 620 km 

[SSC, 2014] 
A train leaves a station A at 7 am and reaches 


another station B at 11 am. Another train B at 8 am 
and reaches A at 11.30 am. The two trains cross one 
another at 


(a) 8.36 am (b) 8.56 am 
(c) 9.00 am (d) 9.24 am 

[SSC, 2014] 
If I walk at 5 km/hr, I miss a train by 7 minutes. 


However, if I walk at 6 km/hr I reach the station 5 
minutes before the departure of the train. The distance 
between my house and the station is 
(a) 6 km (b) 5 km 
(c) 6.5 km (d) 7 km 

[SSC, 2014] 


Е Chapter 12 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


A gun is fired at a distance of 1-34 km from Geeta. 
She hears the sound after 4 secs. The speed at which 
sound travels is 


(a) 300 m/sec 
(c) 335 m/sec 


(b) 325 m/sec 
(d) 330 m/sec 

[SSC, 2014] 
A speed of 45 km per hour is the same as 
(a) 15 m/sec (b) 12 m/sec 
(c) 12.5 m/sec (d) 13 m/sec 

[SSC, 2014] 

A train travelling at a speed of 55 km/hr., travels 
from place X to place Y in 4 hours. If its speed is 
increased by 5 km/hr., then the time of journey is 
reduced by 


(a) 20 minutes 
(c) 25 minutes 


(b) 30 minutes 
(d) 36 minutes 


[SSC, 2014] 


A train leaves a station A at 7 am and reaches another 
train leaves B at 11 am. Another train leaves B at 8 
am and reaches A at 11.30 am. The two train cross 
one another at 


(a) 8:96 am 
(c) 9:00 am 


(b) 8:56 am 
(d) 9:24 am 


[SSC CGL Tier-I, 2014) 


A train goes from Ballygunge to Sealdah at an 
average speed of 20 Km/h and comes back at an 
average speed of 30 Km/h. The average speed of 
the train for the whole journey is: 


(a) 27 Km/h (b) 26 Km/h 
(c) 25 Km/h (d) 24 Km/h 
[SSC Examination, 2013] 


A certain distance is covered by a cyclist at a certain 
speed. If a jogger covers half the distance in double 
the time, the ratio of the speed of the jogger to that 
of the cyclist is: 


(a) 1:4 
(c) 1:2 


(b) 4:1 
(d) 2:1 

[SSC Examination, 2013] 
The distance between places A and B is 999 Km. 
An express train leaves place A at 6:00 am and runs 
at a speed of 55.5 Km/h. The train stops on the way 
for 1 hour 20 minutes. It reaches B at: 

(a) 1:20 am (b) 12:00 pm 

(c) 6:00 pm (d) 11:00 pm 
[SSC Examination, 2013] 


57. 


S8. 


59. 


60. 


61. 


62. 


If a boy walks from his house to school at the rate 
of 4 Km/h, he reaches the school 10 minutes earlier 
than the scheduled time. However, if he walks at the 
rate of 3 Km/h, he reaches 10 minutes late. Find the 
distance of the school from his house. 


(a) 5 Km (b) 4 Km 
(c) 6 Km (d) 4.5 Km 

[SSC Examination, 2013] 
Two trains are running at a speed of 40 Km/h and 


20 Km/h, respectively in the same direction. The 
fast train completely passes a man sitting in the 
slow train in 5 seconds. The length of the fast train 
is: 


(a) 232 m (b) 27 m 


(d) 23 m 


[SSC Examination, 2013] 


A boy started from his house by bicycle at 10:00 
am at a speed of 12 Km/h. His elder brother started 
after 1 hour 15 minutes by scooter along the same 
path and caught him at 1:30 pm. The speed of the 
scooter was (in Km/h) 


(a) 4.5 


2 


(с) 27. m 
9 


(b) 36 
(d) 9 


[SSC Assistant Grade III Examination, 2013] 


A person travels from P to Q at a speed of 40 Km/h 
and returns to Q by increasing his speed by 50%. 
What is his average speed for both the trips? 
(a) 36 Km/h (b) 45 Km/h 
(c) 48 Km/h (d) 50 Km/h 
(e) None of these 
[IBPS PO/MT Examination, 2013] 

A 180 m long train crosses another 270 m long train 
running in the opposite direction in 10.8 seconds. If 
the speed of the first train is 60 Km/h, what is the 
speed of the second train in Km/h? 
(a) 80 (b) 90 
(c) 150 (d) Cannot be determined 

[Gramin Bank U.P. (SO) Examination, 2012] 
Paschim Express left Delhi for Mumbai at 14:30 
hours travelling at a speed of 60 Km/h. August 
Kranti Express left Delhi for Mumbai on the same 
day at 16:30 hours travelling at a speed of 80 Km/h. 
How far away from Delhi will the two trains meet 
(stop-pages excluded)? 
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63. 


64. 


65. 


66. 


67. 


68. 


(a) 500 Km 
(c) 360 Km 


(b) 480 Km 

(d) 240 Km 
[UPPCS Examination, 2012] 
A man starts from his home and walks 10 m towards 
South. Then he turns right and walks 6 Km, again he 
turns right and goes 10 Km. Finally, he turns right 
and walks 5 Km. At what distance is he from his 
starting point? 


(a) 31 Km (b) 24101 Km 
(c) 1 Km (4) 4125-4136 Km 


[UPPCS Examination, 2012] 
If a train runs at 40 Km/h, it reaches its destination 
late by 11 minutes, but if it runs at 50 Km/h, it is 
late by 5 minutes only. Find, the correct time for 
the train to complete its journey. 
(a) 19 minutes (b) 20 minutes 
(c) 21 minutes (d) 18 minutes 
[SSC Assistant Grade III Examination, 2012] 
P and Q are 27 Km away. Two trains with speeds of 24 
Km/h and 18 Km/h respectively start simultaneously 
from P and Q and travel in the same direction. They 
meet at a point R beyond Q. Distance QR is: 
(a) 126 Km (b) 81 Km 
(c) 48 Km (d) 36 Km 
[SSC Examination, 2012] 


Two trains, A and B, start from stations X and Y 
towards Y and X respectively. After passing each 
other, they take 4 hours 48 minutes and 3 hours 20 
minutes to reach Y and X respectively. If train A is 
moving at 45 Km/h, then the speed of the train B is: 
(a) 60 Km/h (b) 64.8 Km/h 
(c) 54 Km/h (d) 37.5 Km/h 

[SSC Examination, 2012] 
A train covers a distance between station A and station 
B in 45 minutes. If the speed of the train is reduced 
by 5 Km/h, then the same distance is covered in 48 
minutes. The distance between stations A and B is: 
(a) 60 Km (b) 64 Km 
(c) 80 Km (d) 55 Km 

[SSC Examination, 2012] 
The fare of a bus is “Х for the first five kilometres 
and $13 per kilometre thereafter. If a passenger pays 
32402 for a journey of 187 kilometres, what is the 
value of X? 
(a) 329 
(c) 336 
(e) None of these 

[IBPS PO/MT Examination, 2012] 


(b) 239 
(d) 31 


69. 


70. 


71. 


72. 


73. 


74. 


А 320 m long train moving at an average speed of 
120 Km/h crosses a platform in 24 seconds. A man 
crosses the same platform in 4 minutes. What is the 
speed of man in m/s? 
(a) 2.4 
(c) 1.6 


(b) 1.5 
(d) 2.0 
[Bank of Baroda PO Examination, 2011] 


4 
The average speed of a car is 15 times the average 


speed of a bus. A tractor covers 575 Km in 23 hours. 
How much distance will the car cover in 4 hours if 
the speed of the bus is twice speed of the tractor? 
(a) 340 Km (b) 480 Km 
(c) 360 Km (d) 450 Km 

[Corporation Bank PO Examination, 2011] 


Train A crosses a pole in 25 seconds and another 
Train B crosses a pole in | minute and 15 seconds. 
Length of Train A is half the length of Train B. 
What is the respective ratio between the speeds of 
Train A and Train B? 


(a) 3:2 
(c) 4:3 


(b) 3:4 
(d) Cannot be determined 


[Union Bank of India PO Examination, 2011] 


A car covers сөй the distance from A to B at the 


speed of 8 Km/h, =o the distance at 25 Km/h 


and the remaining at the speed of 20 Km/h. Find 
the average speed of the whole journey. 
(a) 12.625 Km/h (b) 13.625 Km/h 
(c) 14.625 Km/h (d) 15.625 Km/h 

[SSC Examination, 2011] 
Walking at 3 Km/h, Pintu reaches his school 5 
minutes late. If he walks at 4 Km/h he will be 5 
minutes early. The distance of Pintu’s school from 
his house is: 


(a) 15 Km (b) 2 Km 


1 


(с) 22 Km (d) 5 Km 


[SSC Examination, 2011] 
A man driving at “of his original speed reaches 


his destination 20 minutes later than the usual time. 
Then the usual time is: 
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75. 


76. 


77. 


78. 


79. 


(a) 45 minutes 
(c) 75 minutes 


(b) 60 minutes 
(d) 120 minutes 


[SSC Examination, 2011] 
What is the speed of the train in Km/h? 


Statements: 


I. The train crosses an ‘x’ meter-long platform in 
‘п’ seconds. 

II. The length of the train 15 ‘у’ meters. 

III. The train crosses a signal pole in ‘m’ seconds. 

(a) Any two of the three 

(b) Only II and III 

(c) Only I and III 

(d) All I, II and Ш 

(e) Question cannot be answered even with 
information in all three statements. 


[SBI Associates Banks PO Examination, 2011] 


The average speed of a train is 15 times the average 
speed of a car. The car covers a distance of 588 Km 
in 6 hours. How much distance will the train cover 


in 13 hours? 


(a) 1750 Km 
(c) 1720 Km 
(е) None of these 


(b) 1760 Km 
(d) 1850 Km 


ПОВ PO Examination, 2011] 


A car covers first 39 Km of its journey in 45 minutes 
and the remaining 25 Km in 35 minutes. What is 
the averagespeed of the car? 


(a) 40 Km/h (b) 64 Km/h 
(c) 49 Km/h (d) 48 Km/h 
(е) None of these 
[Andhra Bank PO Examination, 2011] 


The ratio of the speed of a bus to that of a train is 
15:27. Also, a car covered a distance of 720 Km in 
9 hours. The speed of the bus is 3/4 the speed of 
the car. How much distance will the train cover in 
7 hours? 


(a) 760 Km 

(c) 740 Km 

(е) None of these 
[Allahabad Bank PO Examination, 2011] 

The call rate of a SIM of Company A is one paisa 


forevery three seconds. Another SIM of Company 
B charges 45 paisa per minute. A man talked for 


(b) 756 Km 
(d) Cannot be determined 


80. 


81. 


82. 


83. 


84. 


591 secondsfrom the SIM of Company A and 780 
seconds from the SIM of Company B. What would 
be the total amount hespent? 


(a) 27.80 (b) 7.40 
(c) 27.46 (d) 27.82 
(e) 28.46 


[Allahabad Bank PO Examination, 2011] 
A 280-metre-long train moving with an average speed 
of 108 Km/h crosses a platform in 12 seconds. A 
man crosses the same platform in 10 seconds. What 
is the speed ofthe man? 
(a) 5 m/s (b) 8 m/s 
(c) 12 m/s (d) Cannot be determined 
(e) None of these 

[Allahabad Bank PO Examination, 2011] 


214. 
The average speed of a саг is E times the average 


speed of a bus. A tractor covers 575 Km in 23 hours. 
How much distance will the car cover in 4 hours if 
the speed of the bus is twice the speed of the tractor? 
(a) 340 Km (b) 480 Km 
(c) 360 Km (d) 450 Km 
(e) None of these 

[Corporation Bank PO Examination, 2011] 


A car covers the first 39 Km of its journey in 45 
minutes and the remaining 25 Km in 35 minutes. 
What is the average speed of the car? 

(a) 40 Km/h (b) 64 Km/h 

(c) 49 Km/h (d) 48 Km/h 

(e) None of these 


[Punjab and Sind Bank PO Examination, 2011] 


A train, 300 m long, passed a man, walking along 
the line in the same direction at the rate of 3 Km/h 
in 33 s. The speed of the train is: 


(a) 30 Km/h (b) 32 Km/h 


8 8 
(с) 32-7 Km/h (d) 35-- Km/h 


[SSC (GL) Examination, 2010] 


Buses start from a bus terminal with a speed of 20 
Km/h at an intervals of 10 mins. What is the speed 
of a man coming from the opposite direction towards 
the bus terminal if he meets the buses at an intervals 
of 8 mins? 
(a) 3 Km/h 
(c) 5 Km/h 


(b) 4 Km/h 
(d) 7 Km/h 
[SSC (GL) Examination, 2010] 
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85. 


86. 


87. 


88. 


89. 


90. 


Car A runs at the speed of 65 Km/h and reaches its 
destination in 8 hours. Car B runs at the speed of 70 
Km/h and reaches its destination in 4 hours. What 
is the respective ratio of distances covered by Car 
A and Car B? 
(a) 11:7 (b) 7:13 
(c) 13:7 (d) 7:11 

[Syndicate Bank PO Examination, 2010] 
Deepa drives a bike at an average speed of 30 
Km/h and reach her destination in 6 hours. Hema 
covers that distance in 4 hours. If Deepa increases 
her average speed by 10 Km/h and Hema increases 
her average speed by 5 Km/h, then what will be 
the difference in time taken by them to reach their 
destination? 
(a) 54 minutes (b) 1 hour 
(c) 40 minutes (d) 45 minutes 

[Syndicate Bank PO Examination, 2010] 
The ratio between the speed of a train and a car is 
16:15. Also, a bus covered a distance of 480 Km 
in 8 hours. The speed of the bus is E the speed of 
the train. How much distance will the car cover in 
6 hours? 
(a) 450 Km (b) 480 Km 
(c) 360 Km (d) Cannot be determined 

[Bank of Baroda PO Examination, 2010] 


The bus fare for one person is 3420 from Agra to 
Aligarh and train fare between the same places for 


one person is equal to 3 the bus fare for two persons 
4 


between the same places. What is the total fare paid 
by 2 persons traveling by bus and 4 persons traveling 
by train between the two places? 
(a) 53360 (b) 33460 
(c) 33440 (d) 33406 

[CBI (PO) Examination, 2010] 
Train A crosses a stationary Train B in 50 s and a 
pole in 20 s with the same speed. The length of Train 
A is 240 metre. What is the length of the stationary 
Train B? 
(a) 360 m 
(c) 300 m 


(b) 260 m 

(d) Cannot be determined 
[CBI (PO) Examination, 2010] 
A bike covers a certain distance at the speed of 
64 Km/h in 8 hours. If the bike was to cover the 


same distance in approximately 6 hours, at what 
approximate speed should the bike travel? 


91. 


92. 


93. 


94. 


95. 


96. 


(a) 80 Km/h (b) 85 Km/h 

(c) 90 Km/h (d) 75 Km/h 

[Punjab National Bank PO Examination, 2010] 
If A travels to his school from his house at the speed 
of 3 Km/h, then he reaches the school 5 minutes 
late. If he travels at the speed of 4 Km/h, he reaches 
the school 5 minutes earlier than school time. The 
distance of his school from his house is: 


(a) 1 Km (b) 2 Km 
(c) 3 Km (d) 4 Km 

[SSC Examination, 2010] 
Two places A and B are 100 Km apart on a highway. 


One car starts from A and another from B at the 
same time. If the cars travel in the same direction 
at a constant speed, they meet in 5 hours. If the cars 
travel towards each other, they meet in 1 hour. What 
is the speed of the car running faster? 


(a) 60 Km/h (b) 50 Km/h 
(c) 40 Km/h (d) 32 Km/h 

[SSC Examination, 2010] 
A train travelling with a speed of 60 Km/h catches 


another train travelling in the same direction and then 
leaves it 120 m behind in 18 seconds. The speed of 
the second train is: 
(a) 26 Km/h 
(c) 36 Km/h 


(b) 35 Km/h 
(d) 63 Km/h 
[SSC Examination, 2010] 


A man crosses a stationary bus in 18 seconds. The 
same bus crosses a pole in 4 seconds. What is the 
ratio of the speed of the bus to the speed of the man? 
(a) 9:2 (b) 9:4 
(c) 18:5 (d) Cannot be determined 
(e) None of these 

[Syndicate Bank PO Examination, 2010] 


Train A crosses a stationary Train B in 50 seconds 
and a pole in 20 seconds with the same speed. The 
length of the Train A is 240 metres. What is the 
length of the stationary Train B? 


(a) 360 metres (b) 260 metres 
(c) 300 metres (d) Cannot be determined 
(e) None of these 

[CBI PO Examination, 2010] 


The ratio of the speeds of a car, a jeep and a tractor 
is 3:5:2. The speed of the jeep is 250 percent the 
speed of the tractor, which covers 360 Km in 12 
hours. What is the average speed of car and jeep 
together? 
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97. 


(a) 60 Km/h 

(c) 40 Km/h 

(е) None of these 
[CBI PO Examination, 2010] 

The ratio of the speeds of a car, a train and a bus 

is 5:9:4. The average speed of the car, the bus and 

the train is 72 Km/h together. What is the average 

speed of the car and the train together? 


(a) 82 Km/h (b) 78 Km/h 

(c) 84 Km/h (d) Cannot be determined 
(e) None of these 

[Punjab and Sind Bank PO Examination, 2010] 


(b) 75 Km/h 
(d) Cannot be determined 


98. A 180-meter-long train crosses another 270-meter 


long train running from the opposite direction in 10.8 
seconds. If the speed of the first train is 60 Km/h, 
what is the speed of the second train in Km/h? 


(a) 80 (b) 90 
(c) 150 (d) Cannot be determined 
(e) None of these 

[Allahabad Bank PO Examination, 2010] 
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EXERCISE-I 
1. (b) Speed = Distance travelled 
Time taken 

_ | 600 | in 
5x60 

-(88 08) кал 
5x60 5 

= 7.2 Km/h. 


2. (с) 80 Km/h means зо | m/s. 
18 


Required comparison is 80 x — :10 or, 20:9. 


3. (b) Mohan's speed = ea Km/h = 3.4 Km/h 
Distance covered by him in 5 hours 
= (3.4 x 5) Km = 17 Km. 
4. (a) Distance travelled by the train in 25 seconds at 72 
Km/h. 





= 72 x 2 x 25 2 500 m. 
18 


Length of the Bridge = 500 — length of train 
= 500 — 100 = 400 m. 
5. (b) Let, the length of the train be x m. 


Total distance covered by the train = (x + 150) m. 


Speed of the train = 60 Km/h = 60 x == T m/s. 


Since, Distance = Speed x time 


x +150 = Š x 18 = 300 


or, x = 300 - 150 = 150 m. 
Length of the train = 150 m. 
6. (c) Distance of thunder cloud 
= distance travelled by sound in 10 seconds 
= (330 x 10) metres = 3.3 Km. 
7. (b) Speed of the train = 92.4 Km/h 


[max m/s 
18 


= шин" 


Distance covered in 10 minutes or 10 x 60 (= 600) seconds 


- i x 600 — 15400 m. 


8. (a) Distance of the sun from the earth 
= (143 x 10° + 400 x 107) Km 
1434 x 10° Km. 
Time taken by light to travel from the sun to the earth 
= 7 x 60 + 58 = 478 seconds. 


EXPLANATORY ANSWERS 


10. 


п. 


12. 


13. 


14. 


15. 


16. 











5 
Velocity ор light = до, 
478 
= 3 х 10° Km/s. 
(c) Distance travelled = Speed x Time = ах!) 
= 40 Km. 
Speed = Distance = Е x 60 Km/h 
Time 40 
= 60 Km/h. 
: | 1 
(а) Distance covered in 2 seconds = ТЫМ 
= 15 m. Ы 
Ѕрееа = Distance = B m/s. 
Time 2 
= Е х ӘБ = 27 Km/h. 
2 5 
(a) Here, s, = 30 and s, = 20. 
2 
Average speed = 235. 
Sj 5; 
2 2Х30Х20 сүй 
30+ 20 
(b) Here, s, = 16 and s, = 9. 
Average speed — а а 11.52 Km/h. 


S, S; 1649 
(c) Let, the speed on the return journey be x Km/h. 
285 _ 2x64xx 
$ +55 64+х 
=> 7(64 +x) = 16x or, 9х = 448 


х= = = 49.78 Km/h. 


(b) Here, s, = 10 and, s, = 8. 


2 2x1 
$$, _ 2x 0x8 _ 80 ал. 
10--8 9 





Then, 56 = 





Average speed = 
S, +5, 
Total time taken for the entire journey = 2 hours. 
: 2 
Total distance covered 
= Average speed x total time taken 
802 = 40 Km. 
9 2 
(c) Here, s, = 64 and s, = 80. 
255,  2x64x80 
ST S, 64 -- 80 
= 71.11 Km/h. 
(b) Here, s, = 50, s, = 70 and T = 6. 
. The length of the journey 15 


0 
sq pcm - 223 )- 175 Km. 
S, +5, 50+ 70 





Average speed = 
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3:4 
lp = 20 minutes. 
3p = 60 minutes. (Usual time) 


Rakesh’s speed _ JT, Ш 46 _4 
Suresh’s speed 41 49 3 | 





17. (а) 








Suresh’s speed = 2 Rakesh’s speed 

3 22. (a) Here, difference in speeds = 4 — 3 = 1 

= —x16 = 12 Km/h. 1 
4 difference in time = — 

18. (c) Here, x, = 225, x, = 370, T, = 3.5 and Т, = 5. 2 

x tx, 225-370 

ТЕТ, 3.5+5 


= 70 Km/h. 


and, product of speed = 4 x 3 = 12. 
We have, 
Product of speed _ Difference of speed 
d Difference of time 





Average speed of train = 











3 
19. (b) Here, x, = 6, х, = 8, x, = 32, s, 2' 


=> d= Product of speed х | Difference of time | 


52 = 2 and s, = 8. Difference of speed 
Average speed of the man 12 

= 12 х = =6 Km. 
+х,+х; 6-48-32 1 
Hi, Жы. %& . 6 8 32 
а 32 2 В 


x 











Alternative Solution 
T, — T, = 30 minutes 


a 32 Kinh. D D 30 
2 6 3 4 60 

4 _ 
20.8) te 1142 т. 7, шэн: 
60 60 2 2 

Rate = 40, " 

$5 = 60 and s, = 70. D=—=6km 
2 


The average speed of the car 
sT, + s,T, + s,T, 23. (с) Here, difference in speed = 30 — 20 = 10. 


ОРТ | 1 1 








T+T, +T, difference in time = 2— +1- =4 
30 45 а : 
40 x — 4 60x E +70х2 and, product of speed = 20 x 30 = 600. 
7 30 4 45 +2 We have, Product of speed _ Difference of speed 
60 60 d Difference of time 
dmn Difference of time 
a 3 => d= Product of speed x | ————————— —— 
21. (b) Here, change in time — 20 and % = ҒЫ Difference of speed 
= 600 x < = 240 Km. 
10 


We have, change in time = (2-1) x original time 
a 


7 
: : | = — Km/h. 
Change indie 24. (a) Mohan's speed in the first case : m/ 


=> Original time 








(2-1) Mohan’s average speed in the second case 
a 
К. 285, 2х3х4 24 Km/h. 
x = 60 minutes. S+S, 3-4 7 
22 7 24 1 
Ї ) -. Difference of speed = 2 3^ 14” 
Alternative Solution 
: 7 24 
51 :5> Product of speed = —х— = 12 
3 2 7 
and, difference of time = — hour. 
4:3 60 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


We have, 
Diff f ti 
d = product of speed x | з okume | 


Difference of speed 


= 12 x 1980 = 28 Km. 
114 


(b) Let, the slower speed = s Km/h. 


Since the distance travelled is same in both the cases, 
therefore: 


T T > sxT;-sxT, 


=> sx8=(s+5)x 20 

=> 245 = 20(5 + 5) | 

=> 5=25 Km/h. 

(c) Here, s, = 42 and s, = 28. 


Stoppage time/h = 
Vido 8, 42 


1 
3 hour = 20 minutes 


(b) We have, speed of the train 


_ Length of the train + length of the platform 





Total time taken in crossing the platform 
5 Length of the train + 130 
18 15 
=> Length of the train = 250 — 130 = 120 m. 
(a) Speed of the train 
Length of the train 
Time taken in crossing the post 


=> 60x 








=> Length of the train = Speed of the train x Time taken 
in crossing the post 


- [six - 135 m. 
18 


(b) Time taken in crossing the telegraph post 
Length of the train 
i Speed of the train 
135 . 135x18 
s4x > 54x5 
18 
(c) Speed of the train 


Length of the train 





= 9 seconds. 








Time taken in crossing the man 
ET or, Шш m/s = Е x =| Km/h 
18 9 9 5 
= 32 Km/h. 
(a) Time taken in crossing the platform 
Length of the train + Length of the platform 
Speed of the train 








_ 2804220 500х18 
бох 3.  60x5 
18 
32. (b) We have, 
Speed of the train 
Length of the train + Length of the platform 


Time taken in crossing the platform 
+ 
ИЕ 15 seconds. 
10 
33. (b) Here, L, = 300 m, L, = 200 m, 
s, = 90 Km/h and s, = 60 Km/h 


— 30 seconds. 








51 — 54 = 90 — 60 = 30 Km/h = 30 х Зи 
18 


— LL, 3004200 








Time taken 
5j 752 30x = 
18 
= 200x18 = 60 seconds. 
30x5 


34. (c) Let, the speed of each train be x m/s. 
We have, L, = L, = 135 m and s, = s, =x m/s 











L +L, 

Therefore, time taken = 7 
5 TS, 

- 18 = 135+135 "— 270 as 

х+х 2х18 
= 278 х 2 Km/h = 27 Km/h. 
2x18 5 
35. (с) Неге, L| = 150 m, L, = 0, s, = 95 Km/h and s, = 


5 Km/h. 

51 — S, = 90 Km/h = 90 x = mis = 25 m/s. 

L+L, 150 

5-65; i 

36. (b) Here, L, = 100 m, L, = 0 and s, = 6 Km/h. 
Let, s, 2 x Km/h. 


Then, s, + s, = (x + 6) Km/h = (x + 6) > mise. 


Time taken = = 6 seconds. 








Time taken = eds 
sts, 
18 100 
= е 
+6)—— 
(х s 


x = 100 — 6 = 94 Km/h. 
37. (c) Relative speed = (50 — 30) Km/h = 20 Km/h 


= (20x 5) = (2) m/s. 
18 9 


Distance covered in 18 sec at this speed 
= (нх%) m = 100 m. 


Length of the faster train = 100 m. 
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38. (а) Speed of the faster train 


(=+) Т +7, Ес 
А 3 ТТ, 2 60х3 


= 42 m/s. 





Speed of the slower train 


E (222) (55 (оч) 
2 LT, 2 60x3 
= 38 m/s. 
39. (c) Speed of the faster train 


211131, -x(S | 
ТТ, 18х9 
18х9 


T —T. 18-9 
-L|— -» : | 
ТТ, 18x9 

















40. (a) Time from 5 am to 6.30 am = 15 hours. 


Therefore, distance of meeting from station 


_ | 3X8) xT Кт 
55 — 5 
60x75x2 


= 2 | Km = 450 Km 
75—60 





Also, time of their meeting 


= шиг. hours 
52—51 


60x2 





hours 
75-60 


= 6 hours after 6.30 am 
That is, 12.30 pm 


41. (c) Time from 7 am to 8 am = 1 hour. 
Therefore, time of their meeting 


= d*sT hours 
$| + 5 


A 
= | —————_ | hours 
20+ 25 


3 hours after 7 am. 


i.e., 10 am. 


42 


44. 


45. 


46. 


47. 


48. 


49. 


. (a) Time from 9 am to 11 am - 2 hours. 
Therefore, distance of meting point from station A 


= 51 (=) Km 
5, +S, 














= (2018002, Km =150 Km. 
50+ 60 
. (b) Distance between Mumbai and Pune 
=d SES Km 
8-8; 
20 = Km = 100 Km. 
60 — 40 
3.3.3.3 
(b) Total time taken — | +—+—+ һа 
10 20 30 60 
= 2 hours 
$ 
Average speed = B Km/h = с“ Km/h 


= 20 Km/h. 
(d) Let, the distance between P to R = x Km 





Pa RR 2]—x Q0 





x 21 21-x 
Then, L-——-c 

3 4 4 

Еж 

x= 18; 


(a) Let, the speeds of the boy and the car by x Km/h 
and y Km/h, respectively. 


12/1000 _ 36/1000 


x y 


Then, 





y I 


y 3 
(b) Let, the required speed be x Km/h. 


Then, 2х64хх 5 
64+x 
> 128x = 64 x 56 + 56x 
64x56 
х= 


72 


= 49.77 Km/h. 





(b) Due to stoppages, it covers 9 Km less per hour. 


64 x 56 : 
minutes 





Time taken to cover 9 Km = 


= 10 minutes. 


So, the bus stops for 10 min. per hour. 





(a) Let, the boys meet after first has written x lines 
Then 2nd has written 817 — (x + 1) = 816 — x lines 
Then, хо 816-х 

200 150 
x = 466.28 


Two boys will meet on 467th line. 
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50. 


51. 


52. 


53. 


54. 


55. 


(a) Distance travelled in 2 minutes 
к Ї " я 
2 
3 60 


Distance covered in 1 h - х 4) Кі - 45 Кіп. 


Speed of the train = 45 Km/h. 


Actual speed = 80/10 = 8 km/hr. 
It covers 40 km in 3 of 10 — 6 hrs. 
5 


Speed 22 km/hr. 


= 6.66 km/hr. 
Remaining Distance = 40 km 
The average speed must be 8 km/hr. 














6.66+ x —8 
2 
x =16-6.66 
x =10 km/hr. 
A a B 
a a 
D a С 


In half an hour he travelled 2a distance with speed 
8 km/hr 


Total perimeter = 4a = 8 km 
Area of square = а? 
= 8? = 64 km. 
(a) Let, x Km/h be the speed of the train 


> (о— 6) ® scores UO 
18 


=> х= 78 Km/h. 
Let, the speed of the car be y Km/h. 





=> (78 ух Š x 6 = 100 y= 18. 


(a) Speed of the first man = 32 Km/h. 

Time taken = 192 + 32 = 6 hours. 

Second man covers 192 Km in 3 hours. 
Speed of the second man = 192 + 3 

= 64 Km/h 

Ratio = 32:64, or 1:2, 

(c) Let, the length of another train = x m 

Their relative speed = (62 + 40) Km/h 





5 
= (102x Jms = шит 
18 3 


56. 


57. 


58. 


59. 


60. 





250+x А 3050*x) 1, 
85 85 
3 
=> 250 кх-510 
= x-260 


Length of another train = 260 m. 


(b) Let, the length of the train be x metres and its speed 
by у metres/sec. 





Then, £ mE cx тэ x 
- 15 
ын сз Е Т х = 150 т. 
(b) Relative speed = (22416) E 
= 25 m/s. 


(ээс Km/h 
5 


= 90 Km/h 
Speed of second train = (90 — 30) Km/h 
= 60 Km/h. 


2 
(c) Distance already covered = гаар =9 Km 


Time spent = 5x45 minutes = 30 minutes. 


Distance left = (12 — 9) Km 
=3 Km 
Time left = (45 — 30) minutes = 15 minutes 


Required speed = 2 Km/h = 12 Km/h. 
15/60 


(a) Let, the speed of the train in Km/h - x. 
Then, relative speed = (x + 6) Km/h 


5 
= (x + 6) x — m/s. 
( ) 18 


(x + 6) x 2 x6= 110 
18 
x = 60 
-. Speed of the train = 60 Km/h. 
(d) Let, the speed of the train = x Km/h. 
Relative speed = (x + 6) Km/h 


5 
= (x + 6) х —m/s. 
( ) Т 


(x + 6) х 2 х 6 = 110 
18 
х = 60 
Speed of train = 60 Km/h for the person, 
Relative speed = (60 — 6) Km/h 


= 54 x Зар = 15 m/s. 
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Time taken to cross the second person => 8x + 27x + 600 = 60x 
_110_22_„1 1 > х=24 
^ 15 3 3 99005 -. Total journey = 24 Km. 


61. (d) Let, the total journey be x Km. Then, 


ее БОХ 
15 20 


EXERCISE-2 
(BASED ON MEMORY) 


тай : ~ Distance travelled = = х 366^ 
1. (d) A Speed = = — = 36 kmph x — = 10 m/sec. 
(d) Average Spee 20 p 18 sec = 500 metre 


8. (d) Distance between policeman and thief = 150 m. 














к" Ве ae, 
А B 18 9 
22- Time taken t tak эг 270 
72 90 ime taken to overtake =z e sec 
5D-4D 21 9 
360 — = a 
D=360 km Speed of thief in m/s 27x T = ти 
3. (b) Total Distance = 6 x 40 = 240 km. | 
24 А 35 
*. To cover the same distance the required Speed = =" -. Distance travelled = 270х —— = 525 тепе. 
2 
= 60 km/h 
шини . 20 5 . 100 
9. (d) Speed of train length 150m = 40 х= т. 
2xy 2х55х65 ж, 9 
4. (a) When distance is constant, AS = == 100+150 
TON 92282 Speed of other train = —— ——— = 
S + 19% 
= 59.58 kmph. 9 
., 0509 _ 
5. (c) First Man Starts at 11 AM and travels for 2 hours, So Em 100 _ 
D = 10 x 2 = 20 hours and rest for 1 hour ~. Time will 
be 2 pm. => 250 = 9S + 100 
20 95 =150 
*. Time required Ьу 25 man to caught 1% man = 
Ё ? à 15-10 186” £ 
S= 7 x — => 60 kmph 
20 
=>— =4hours. 
5 10. (c) Time taken by train the cross the bridge = T = E 
Time will be 2pm + 4 hrs = 6 pm. = 30 Sec. 
7. (c) Distance between policeman and thief = 400 meters. п. (b) Speed of train inm/s=> 1 бы os x kmph x —— x — 20 m/s. 
2 2 
: 10 
Relative Speed = cdi = Уш. 1 
18 9 Length of train = 20 =6. 
Time taken to over take = 8 = 360 Secs. к: 
— 12. (a) Speed = Distance between 34th and 13th tree/Time 
? taken 
РТ S. 25 - 
Speed of thief in m/s = 5 х — = — m/s. Speed = (34-13) 





18 18 18 
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17. 


13. 


14. 


15. 


16. 


Speed = 21 
18 
Now, 


Time taken to reach 1st tree to 50th tree: 
Distance 
Speed =———— 
Time 





Time = 49 х 5 
21 


Time taken = 42 seconds 
400 


—— = 80 secs . 


40 
(b) Time taken > 2. = 
3-2 5 


| 5 5 
(b) Speed of man in m/s -э3Х---5--118. 
6 


-. For 2 minutes — Distance covered 


= 5 х 120° = 100 metres 


Diagonal of Square = aV2 =100. 
а = 70.71 m 
^ Area =a” = (70.71) = 5000 т”. 


(4) Let the speed of the саг be x km/hr 


. 6x 
Speed of train = 1.2x = % 


. 40 
Time taken by car to travel 240km = —— hr 
x 


240 48 
+ 


Time taken by train to travel 240km = l2x 60 


Both are equal: 


240 _ 240 | 48 
X 12x 60 
x = 50 

25 5 
ау S243 
@) 50 60 
25_,_3 
S 60 
OOo 
125° 25 8 
254 S 60 
8-50 8 

25 60 
60S — 3000 = 16S 
44S = 3000 


S = 68 kmph. 


18. 


19. 


20. 


21. 


22. 


23. 


(a) Ratio of Speed of car : Speed of train 


(a) Let the Speed of good train = y km/hr. 


Distance travelled by goods train in 6 hrs — 6y km. 


Relative Speed (80 — y) km/hr. 


-. Passenger train overtakes goods train in 4 hours 6y = 


4 x (80 — y) 
y = 32 km/hr. 


(b) Let the Speed of car = x kmph 
Relative Speed x T = Distance 
ЭРЭГ 
60 1000 

мэ! 

20 1000 
QE 

5 


х= T = 6.6 kmph (or) 6s kmph 


х-4 


150+450 _ 





(a) Speed of наш > S 20. 
82 30” НЕГЕЛІ Т 
20 ж, 
6 18 
=30 x — = 108 kmph. 
2 
: ul 5 55 
(b) Relative Speed =60+6 = 66 kmphx——=—m/s 
M, 3 
pd 
Time taken — 20 = 6sec. 
2 


(b) Let A’s speed be x km/hr 
Then Q’s speed = (7 — x)km/hr 
So, 24, 24 
3 (7-х) 
x? — 98x + 168 = 0 
(x – 3)(х – 4) = 0 
х= 3 ог 4 
Since, A is faster than О 
So, A’s speed = 4km/hr and B’s speed = 3km/hr 


=14 





(a) Distance = 7200 km 
Let time taken to travel for B = a hrs 
B’s Speed = 7200/x 
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Time taken by A = x + 1 hrs 





Reduced speed of B's = (7200х5) 
(х х 6) 


B's new travel time = х + 1 + 0.6=x + 1.6 











Here, 0.6 is equal to 36 minutes 
Speed = Distance x Time 


(өх enia) = 7200 
6x 





х= 8 
A's travel time = 9 hrs 
. 7200 
Speed of flight А = —— = 800 
48 
24. (e) — = T + — 
(e) 60 
D 5,5 
8 60 
D/ .D/ ~ 48 15 
75- D = "Meo * 76 
8D-5D 63 
40 60 
D =14 km 


25. (b) Let the distance travelled on foot be x km. 
Then, distance travelled on bicycle — (61 — x) km 


x 61-х _ 





9 
4 9 
9х+4(61-х) =9х36 
5х = 80 
x=16km 


26. (b) Time taken = 2 hr 45 min = РА hr 


Distance = SxT 


—-Axll/- 
=4x1V - 11km 
New speed = 165 kmph 
: D ll 
и. Time = — = —— = 40 mins 
S 16.5 


27. (d) Time taken to reach from P to О = 7 hours. 





D 
eg, 
S 
ЫГ 3p 
Buda 
10 12 
D 3D D 3D 
+ =7 > —+— = 
4x10 4x12 40 48 


28. 


29. 


31. 


6D+15D _, 
240 | 
21D = 1680 


D=80 km 


(b) Distance is constant 
w = 10 km/hr, x = 
z = 60 km/hr. 


20 km/hr, у = 30 km/hr, 


4wxyz 





Average speed = 
WXY + XYZ + угу + wxz 


_ 1440000 


72000 
= 20 kmph. 





(d) Consider the speed of train from О be x kmph. 
Speed of train from P be (x + 8) kmph. 


. D 
" x+84x 
162 _ 
2x48 | 
12x + 48 = 162 
12x = 114 


x= УА km/hr 


=6 





6 








рр 5 
5 6 60 60 
6D-5D 12 

30 60 


(a) Circumference of wheel of car = лха = 20 = 
220 ст 


. Distance covered in 1 rotation = 220 cm 
*, Distance covered in 1 minute = (400 x 220) cm 
. Distance covered in 1 hour = (400 x 220 x 60) cm 


400 x 220 x 60 
"1000x100 - 

— 52.8 km 

Speed of car = 52.8 kmph. 


32. (a) Relative speed between them in 1 hr = 3 + 2 = 5 km. 


. for 2 hours = 5 x 2 = 10 km. apart. 
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33. (d) Time taken by 15 train from station A to В = 4h 
Time taken by 2™ train from station B to A = в 


Speed of 1* train = D 


Speed of 274 train = 2 
7 


Let train 1 and 2 meet after ¢ hrs 
D = speed x T. T to meet each other 


Ва ust 9) 
4 7 


Dt 201-40 
4 7 
p.Pt,2Pt 4D 
4 7 7 
p= pee 
28 
28 = 15t — 16 
15t = 44 
T = 44/15 


> 2 hrs and 56 min 
Required time = (5 + 2) + 56 mins = 7 : 56 AM 
34. (c) Speed of train = 75 km/hr 


Distance = 1050 km. 


Time taken = = = 14 hours. 


35. (d) Length of train = 180 m. 
: 5 
Ї Ї тэ -- = 50 -2 m/ 5 
Speed of train = 9x 12 ГА 5 m/s 
-. Time taken to pass the post = ш. = 7.2 вес. 


36. (с) Let Speed of train from О be x kmph. 


-. Speed of train from P be x + 8 kmph. 
162 





162 = 12x + 48 


х= a = 9 = 9S kmph 
37. (a) Distance covered in 2nd minute = 90 — 50 = 40 
metres 
Distance covered in 3rd minute =130 — 90 = 40 т 
Required distance = 50 + 40 x 14 
= 50 + 560 = 610 m 





38. (c) Required distance = LCM of 63, 70 and 77 ст 
= 6930 cm 


7 | 63, 70, 77 
9,10, 11 
“ LCM=7x9x10x11=6930 


39. (a) Let the journey on foot be x Km. 
Journey on cycle = (80 — x) Km 
Now, according to the question, 
Жі 80-х 27 
8 16 
2 = 
х-80-х -7 
16 
=> x+80=16x7=112 


=> х=112-80= 32 Km 





> 


40. (a) Let, the length of each train be x metres. 
Relative speed = (46 — 36) = 10 Km/h 


= 10> m/sec = 2 m/sec 
10 9 


Time taken in crossing each other 
_ Length of both trains 
Relative speed 
2x 
=> 36= 25 
9 





=® 2x- 36x 2-100 


=> х=Т®=50 metres 


41. (d) Distance covered by the car in 2 hours 
_ 300х 40 
~ 100 
Remaining distance = (300 — 120) = 180 Km 
Remaining time = (4 — 2) = 2 hours 


=120 Km 





Required speed = e) = 90 Km/h 


Original speed of car = EJ = 60 Km/h 

Required increase in speed = 90 — 60 = 30 Km/h 
42. (a) Speed of the train = 54 Km/h 

E ES m/sec - 15 m/sec 


: : Length of trai 
Required time = АА 
Speed of train 


= ЕЭ = 20 seconds 
15 
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43. 


44. 


45. 


46. 


47. 


(b) Time taken in covering 5 Km 
= E: = : hour = 30 minutes 
10 2 


That person will take rest for four times. 


Required time = (30 + 4 x 5) minutes = 50 minutes 


ids 
18 





(a) Relative speed = 93 + 51 — 40 m/s 


Total length of the two trains = 40 x 24 = 960 metres 
Length of the first train = 960 x : - 640 m 
Let the length of the bridge be x m. 
640+x=93x 66 
18 
Solving, we get x = 1065 


(c) 5 steps of policeman = 7 steps of a thief 
1 step of policeman = ГА steps of thief 


8 steps of policeman = хи steps of thief = А 
steps of thief. 


The ratio of speeds of policeman and thief = ratio of 
distance covered by policeman 8 thief in a same time. 
— In the same time policeman moves 8 steps and thief 
moves 10 steps. 


307 19 
= 56:50 
= 28 : 25 


(c) Distance = 20 km 
Relative speed = 6 + 4 = 10 kmph. 
Time taken to meet each other — 271 = 2 hours 


They will meet at (7 + 2) =9 AM. 
(b) Distance — 4 km 


Speed — 8 kmph. 
i =d 
Time taken a hr 


Case (1) Car takes 1 hr lesser when speed is increased 
by 10 kmph. 




















d а 
8410 5 
4 d. 
5 5+10 
104 = S(S + 10) (1) 
Condition (2) 24.7 2498 .5 
20 S 60 
ёс 4 
= - 2 5204 = 5(5 +20) (2) 
S S420 4 4 


Solving (1) and (2) = S= 60 kmph and d = 420 km 


48. 


49. 


50. 


51. 


52. 


(d) Time taken by 1* train = 4 hours 


Time taken by 2" train = 3.5 hours 


Time ratio — Rd =8:7 
7 
Since, speed is inversely proportional to time 
Speed ratio = 7: 8 
7x, 8x 
-. Distance = 7x x4 = 28x km 
1% train starts one hour early, thus it will cover 7x distance 
till the time 214 train starts. 


So at 8 AM, remaining distance = 28x — 7x = 21x km 
Relative speed = 8x + 7x = 15 km/hr. 


21x 
Time taken t t= 4 = 74 hours 
ime taken to mee 15х 


= Lm = 84 minutes after 8.00 AM. 
5 


Time when they meet = 8.00 AM + 84 minutes = 9:24 AM 


(a) Distance be D km 








(0 S DA — iesu: MM. 335 m/sec 
T 4 sec 4 sec 


(©) Speed = 45 km/hr = 44? x > 212,5 m/sec. 
2 


(a) Total Distance = Speed x Time 
= 55 km/her x 4 hours 
= 220 km 
New speed after increment = 55 + 5 = 60 kmph 


22 
Time taken with new speed = = 


= 3 hours + 40 min 


Difference of time = 4 hours — (3 hours + 40 min = 
20 min) 
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53. (d) 58. (c) Relative speed = (40 — 20) = 20 Km/h 
7 AM 4 hours 11 AM 20 
а > = яа m/s. 
18 
| | 
[ 1 
250 7 
A B 2. Length of the faster train = 20x3 x5m = (=) -27—m 
4 18 9 9 
11.30 АМ 3/; hours 8 AM 59. (c) Distance covered by cycling in T hours 
28 km = Distance covered by scooter in 21 hours 
Speed — 7 kmph 8 kmph 7 9 
=> 12хХ--хх- 
28 28 7 = : 
ime — = ----- 12 2 2 
Time 7 4 hours 7 2 hours — = Ln _ B Ш ТЕ һ 


Distance covered by train started from point A before 8 





am with 7 kmph. 60. (c) Speed of the man from P to p 40 Km/h 
Distance = 7 x 1 = 7 km Speed of the man from Q to P= ар = 60 Km/h 
Remaining Distance = 28 — 7 = 21 km 2 
. -. Average speed = хло ар =48 Km/h 
After 8 am => Their R.S = 7 + 8 = 15 kmph. 40+ 60 
2] F .2 61. (b) Let, the speed of the second train be x Km/h. 


Time taken t 21k =e = = Он. 
ime taken to cover m > 15 5 ours Relative speed = (x + 60) Km/h 


and the total distance 














I hour + =x 60 1 hr 24 mins . 180+ 270 450 
22221000 ~ 1000 
-. They will cross each other at 8 am + 1 hr + 24 mins. 450 (x+ 60)x 10.8 
ss coo 
> 9:24 am. у 1000 60х 60 
: 2 450х 60х 60 
54. (4) ОшсКег Method: => (x + 60) = = 150 
Required average speed 10.8х 1000 
2: x = 150 - 60 
-2х30х20 2x30x20 ,, Km/h тук 


30--20 50 


62. (b) Let, both the trains will meet at x Km fi f 
55. (a) Let, the speed of cyclist be x Km/h and time be ¢ (D) Tor pour tue tans viik teet даа ыы 





h Delhi. 
2 Then, as per the question: 
Required ratio = :х-1:4 х х 
— = +2 

2x2t 60 80 
56. (a) Time taken in covering 999 Km zi SON edo TORO COD 
— 20x 22 x 80 x 60 

е Е 18 hrs 
55.5 es x = 480 Km. 


Required time = 18 hours + 1 hour 20 minutes = 19 63. (c) 


hours 20 minutes, i.e., 1:20 am D 5Km ЕЁ _ А Ноте N 
57. (b) Let, the distance of the school be x Km. 8 5 - ы 
Now, according to the question, 2 е 
x x. 20 
3 4 60 Cm В 5 
x 1 12 














< В = 
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64. 


65. 


66. 


(a) 40 km/h = s Km/minute = $Km/minute 


50 km/h = 2! = 5 Km/minute 
60 6 
Let, distance be x Km and the actual time be ¢ minutes, 


Then, according to the question, 


x 
20 (1) 
3 
x 
a s0) 


=> x=20 Km 


From equation (1), 
= -1-11 
2 


3x20 , 11 





=> t=(30-11)=19 minutes 


(b) 
a 
P Q R 


Let the trains meet after t hours. 
Now, according to the question, 


24t — 18t = 27 
t (2) 3 hours 
6 2 


ок -i&i- [182 |в Km 





> 6f=27 





(c) Speed of train A = x Km/h 
Speed of train B = y Km/h 


з+1 2 
3 3 
4.28 4+4 

60 5 


_ flo 5 pss 
3 24 N36 6 


x |t 


VV 











67. 


68. 


69. 


70. 


71. 


45x 6 
5 





> 5у=45х6 > y 


= 54 Km/h 
(a) Let, the distance between stations be x Km. 





Therefore, 
4х 
Speed of train = 45 = - 
60 

Now, according to the question, 

x 48 

4х. 60 

3 


Km/h 





ea ch үе ыбы |$ 
4x-15 5 





=> х= 60 Кт 
(с) Let the fare of first five kilometres be &x. 


Total distance = 187 Km 
Remaining distance = 187- 5 = 182 Km 
Now, x + 182 x 13 = 2402 
x = 2402 — 2366 = 336 
(d) Speed of the train = 120 Km/h 


= 120 x D ai 
18 


100 
= —— m/s 
3 
Suppose, the length of the platform = x m. 
Then, 
x+ 320 
100 
3 
=> 3(x + 320) = 100 x 24 
> x + 320 = 800 
=> x = 800 - 320 = 480 т 
Hence, speed of a man 


= 20 m/s = 2 m/s 
4x 60 


(c) Average speed of a tractor 


575 
= з = 25 Km/h 


The speed of a bus in an hour = 25 x 2 = 50 Km 


The speed of a car in an hour = 50 x 2 = 90 Km 


= 24 











So, the distance covered by car in 4 hours is 
90 x 4 = 360 Km 


(a) Let, the length of Train B = x m. 


x 
Then the length of Train A = 2 
2 
Speed of Train A = агас 
25 50 
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Speed of Train В = 2 
75 

















х 
Ratio of speed 50 EE 3:2. 
X 50 
75 
72. (d) Let, the total distance be 1 Km. 
aM 
Total time + + 5 10 
5x8 10x25 20 
Time = Distance 
Speed 
10-2-1 
-tl 0 
40 250 20 
1 1 7 _25+4+35 64 





=— + + 
40 250 200 1000 1000 


= 1 hours 
125 


Total distance 
Average speed = —— — — — 
Time taken 


-23 = 15.625 Km/h 


73. (b) Let, the distance of school be x Km. 


Then, according to the question, 








x x 10 
3 4 60 
4x-3x 1 x l 
12 6 12 6 
=> х=2 Кт. 


74. (b) Speed and time are inversely proportional for a fixed 


distance. 


$ of usual time — usual time = 20 minutes 


=> Usual time x : -20 


Usual time = (3 x 20) = 60 minutes 


Alternative Method: 


Let, the original speed be x Km/h and the usual time be 


y hours. 


Now, according to the question, 


мэ сү. 
24 4 y 3 
> 4у=3у+1 => 4у-3у=1 


=> y=1=60 minutes 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. (4) Average speed = 


(e) The speed of train in value can’t be found. 
Hence question can’t be answered even with information 
in all three statements. 


588 


(e) Speed of the car = 292. 08 Km/h 
6 


Speed of the train — 10 оң —140 Km/h 

7 
Distance covered by the train in 13 hours = 140 x 13 
= 1820 Km 


Total dist 
(d) Average speed = otal distance covered 





Total time taken 
39-25 64x60 
45+35 80 
60 


= 48 Km/h 











Distance covered _ 720 
Time Taken 9 
= 80 Km/h 


(b) Speed of the car = 





Speed of the bus = (> so) = 60 Km/h 


Speed of the train — ES 60) =180 Km/h 


Distance covered by the train in 7 hours = (7 x 108) 
= 756 Km 


(d) Total amount spent (S S700} paisa 





= (197 + 585) paisa 
= 782 paisa = $7.82 


(b) Speed of the train = 108 Km/h -(108 5) m/s 


Let, the length of the platform be x m, then 
х+280 _ 











30 
12 

=> x+280=360 
=> x = (360 - 280) = 80m 

The man’s speed = шш; ер 8 m/s 

Time 10 
Dist: 

(c) Speed of the tractor = Distance 275 75 Km/h 


Time | 23 
Speed of the bus = 50 Km/h 
Speed of the car = =x 50 290 Km/h 


Distance covered by the car in 4 hours = 4 x 90 
= 360 Km 


total distance 


total time 
Total time = чэ + m = 2 hours and 
60 60 4 
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83. 


84. 


85. 


86. 


87. 


88. 


Total distance = 39 + 25 = 64 Km 


39 + 25 64 ез 48 Km/h 
4 4 


3 





Average speed 





(d) Let, the speed of the train be x Km/h 
Relative speed = x — 3 Km/h 
Distance covered in 33 s = 300 m 


300x 3600 
------ -х-3 
33х 1000 
pos =х-3 
11 
8 8 
> x = 32—+3=35— Km/h 
11 11 


(c) Let, the speed of the man be x Km/h 
Relative speed = 20 + x 
= Distance covered at (20 + x) Km/h in 8 minutes. 
= Distance covered at 20 Km/h in 10 minutes. 
Solving we get x = 5 Km/h 


(c) Distance travelled by Car A = 65 x 8 = 520 Km. 
Distance travelled by Car B = 70 x 4 = 280 Km. 


520 


Ratio = — = 13:7 


(a) Distance = 30 x 6 = 180 Km 


1 
Speed of Hema = = = 45 Km/h 


Speed of Deepa, after increasing average speed 











222 NN 4 l h = 4 hours 30 minutes 
30+ 10 2 
Speed of Hema, after increasing average speed 
3 
= 180 = 3—1 = 3 hours 36 minutes 
45+ 5 5 


Difference = 4 hours 30 minutes — 3 hours 36 minutes = 
54 minutes 


480 
(a) Speed of bus = ge = 60 Km/h 


. 60x 4 
Speed of train — E x 80 Km/h 


Speed of train:Speed of car = 16:15 


Speed of car = » x 15 2 75 Km/h 


Distance covered by car in 6 hours = 75 x 6 = 450 Km 


(a) Bus fare = 3420 


Train fare = 420 x 2 x : = #630 


Total fare = 2 x 420 + 4 x 630 
840 + 2520 = 33360 


89. (a) If the length of train B is x m, then speed of train 








240 x 240 

> = — 

50 20 
240 + 

жегір 

50 

240 + x = 600 

x = 600 — 240 
x = 360m 
90. (b) Total distance = 64 x 8 = 512 Km 


512 
Now, speed = "e z 85 Km/h 


91. (b) Let, the required distance be x Km. 


92. 


Time taken in travelling with the speed of 3 Km/h = - hours 


Now, time taken in travelling with the speed of 


4 Km/h = 4 hours 
Now according to the question, 


*_5=745 
4 


[29] 


х= 2. Km. 


(а) Let the speeds of the cars starting from А апа В be 
x Km/h and y Km/h respectively. Now, according to the 
question, 


Case I: When both the cars are running inthe same direction 
Relative speed = (х- y) Km/h 
5х- 5у = 100 (1) 


Case II: When both the cars are running inthe opposite 
directions 


Relative speed = (x + y) Km/h 
(x + y) х1 = 100 
=> х+у = 100 (2) 
Now, solving Eqn. (1) and Eqn. (2), we have 
x = 60 and y = 40 
Therefore, speed of the faster car is 60 Km/h 


93. (c) Speed of train = 60 Km/h. 


5 


-060х- 
18 


ms=2 m/s 
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Let the speed of the second train be x m/s. 


Since, both trains are going in same direction. 
50 
Relative speed = G - | m/s 


Now, according to the question, 











120 
у =18 
c 
2--х 
3 
50 20 
——-—x-2— 
3 3 
Я 10 m/s 10х25 36 Km/h 
3 3 5 


94. (а) Let the length of the bus = / units, then 
Speed of the man - unit/seconds 
Г. 
Speed of the bus = 4 unit/seconds 
29:2. 


Their ratio = 


AIS 


E 
18 
95. (a) Speed of train A= E =12 m/s 


In 50 seconds, the train covers 50 x 12 = 600 m 
Length of train B = 600 — 240 = 360 m 


96. 


97. 


98. 


(a) Speed of the tractor — іш =30 Km/h 


Speed of the jeep = : x30 =75 Km/h 


Speed of the car = 3» 30-45 Km/h 
Required average speed of the car and the jeep 
=5(75+45) = 5120 =60 Km/h 


(c) Let the speeds of the car, train and bus be 5x Km/h, 
9x Km/h and 4x Km/h, respectively. 
5х+9х+4х 18х -6x Km/h 
3 3 
Also, бх = 72 => х= 12 Km/h 
Average speed of the car and the train together is 
5x 9x 


Their average speed = 











7x =7x12=84 Km/h 


(b) Relative speed of the two trains 





1 
_180+270 (4500. 
10.8 180 
- 4500 „18 kmh = 150 Km/h 





108 5 
Speed of the second train = 150 — 60 = 90 Km/h 
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Some Important Terms 


1. Still Water: If the speed of the water in a river is 
zero, it is called, ‘still water’. 


2. Stream: If the water of a river is moving, it is called, 
a stream’. 

3. Upstream: If a boat (or a swimmer) moves against 
a stream, 1.е., in the direction is opposite to that of 
the stream, it is called, ‘upstream’. 

4. Downstream: If a boat (or a swimmer) moves with 
a stream, i.e., along the direction of a stream, it is 
called, ‘downstream’. 


Boats and Streams 


When the speed of a boat or a swimmer is given, it 
usually means speed in the still water. 


Flow of river 











|| BASIC FORMULAE | | 


1] If the speed of a boat (ог a swimmer) be x Km/h 
and the speed of a stream or the current be y Km/h, 
then: 


(a) the speed of the boat (or swimmer) downstream 
= (x + y) Km/h. 

(b) the speed of the boat (or swimmer) upstream 
= (x — y) Km/h. 


Illustration 1: Тһе speed of a boat in still water is 20 
Km/h. If the speed of the stream be 4 Km/h, find out 
its downstream and upstream speeds. 
Solution: Speed of the boat (x) = 20 Km/h 
Speed of the stream ( y) - 4 Km/h 
Downstream speed = x + y = (20 + 4) = 24 Km/h 
Upstream speed = x — = (20 - 4) = 16 Km/h. 


3 (a) Speed of the boat (ог swimmer) in still water 


1 
= оаа Speed + Upstream Speed) 


(b) Speed of the stream 
1 


= a a Speed — Upstream Speed) 





Illustration 2: А boat is rowed down a river 40 Km 
in 5 h and up a river 21 Km in 7 h. Find the speed of 
the boat and the river. 


4 
Solution: Speed of the boat downstream = E —-8Km/h. 


21 
Speed of the boat upstream = — =3 Km/h. 
Speed of the boat 


1 
= жыны а Speed + Upstream Speed) 


=58 +3) 


- or, 5.5 km/h. 


and, speed of the river 
1 


= хашин Speed — Upstream Speed) 
1 5 

--(8-3)- - 
2 ( ) 2 


or, 2.5 km/h. 
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Г] SHORT-CUT METHODS H 


If a man capable of rowing at the speed of x Km/h 
in still water, rows the same distance up and down 


a stream which flows at a rate of y Km/h, then his 
average speed throughout the journey is 
. Uptream x Downstream 


Man’s rate in still water 


aD) kmh. 
x 

Illustration 3: А man rows at a speed of 8 Km/h in 
still water to a certain distance upstream and back to 
the starting point in a river which flows at 4 Km/h. Find 
his average speed for total journey. 

Solution: Average Speed 

Upstream x Downstream 





Man’s rate in still water 


s AP ERA. 6 Km/h. 
8 


A man can row a boat in still water at x Km/h. In 


a stream flowing at y Km/h, if it takes ¢ hours 
more in upstream than to go downstream for the 
same distance, then the distance is given by 





2 2 
(хк c km 
2y 
Illustration 4: A man can row 7 Km/h in still water. If 
the river is running at 3 Km/h, it takes 6 hours more in 
upstream than to go downstream for the same distance. 
How far is the place? 


Solution: The required distance 
_ (о-у) 
= сл 
ака 
2x3 


A man rows a certain distance downstream in t 


hours and returns the same distance upstream in 
t, hours. If the speed of the stream be y Km/h, 
then the speed of the man in still water is given 
by 


Explanation: 

Let, the speed of the man in still water be x Km/h. 
Then, downstream speed = (x + y) Km/h 

and upstream speed = (x — y) Km/h. 

Since the distance covered downstream and upstream 
are equal, we have 


(x + УЕ = (x - У), 
ог, Xt, + yl, = xt, - yt, 
or, X(t, — £j) = V(t, + tj) 


(a +t | 
х= у| —— | Km/h. 
2 1 

Illustration 5: А motorboat covers a certain distance 
downstream in 6 hours, but takes 8 hours, to return upstream 
to the starting point. If the speed of the stream be 6 Km/h, 
find out the speed of the motor boat in still water. 


Solution: Speed of the motorboat in still water 


8-6 
A man can row a boat in still water at x Km/h. In 
a stream flowing at y Km/h if it takes him ¢ hours 
to row to a place and come back, then the distance 
between the two places is 


= (255) = 42 Km/h. 


2. 2 

iia y) Km. 
: 2x 

Explanation: 

Downstream speed = (x + y) Km/h 

Upstream speed = (x — y) Km/h. 

Let, the distance between the two places be d Km. We 

have, 


Total time = Sum of time taken downstream and upstream 








d d 
> C= + 
x+y x-y 
-4 eten] 
(x — у)(х+ у) 
EE 
=d 2 2 
X —y 
d Қе-у) Km. 
2x 


Illustration 6: А man can row 6Km/h in the still 
water. If the river is running at 2 Km/h, it takes him 3 
hours to row to a place and back. How far is the place? 


Solution: The required distance 
2 ad = 
= 0-3) Km = 386-4) = 8 Km. 
2x 2x6 


A boat (or a swimmer) takes n times as long to 


row upstream as to row downstream the river. If 


Boats and Streams 


Illustration 7: 


the speed of boat (or swimmer) be x Km/h and 
the speed of stream be y Km/h, then 


(=) 
х= ў : 
п-1 


A man can row at the rate of 4Km/h 





in still water. If the time taken to row a certain distance 
upstream is 3 times as much as to row the same distance 
downstream, find the speed of the current. 


ЕХЕКС15Е-1 


. A boat goes 13 Km upstream in 39 minutes. The 


speed of stream is 3 Km/h. The speed of boat in 
still water is: 
(a) 23 Km/h 
(c) 25 Km/h 


(b) 27 Km/h 
(d) None of these 


. The speed of a boat in still water is 8 Km/h. If its 


speed downstream be 15 Km/h, then speed of the 
stream is: 

(a) 7.5 Km/h 
(c) 9 Km/h 


(b) 7 Km/h 
(d) None of these 


. Speed of a man is 10 Km/h in still water. If the rate 


of current is 3 Km/h, then the effective speed of the 
man upstream is: 
(a) 7 Km/h 
(c) 9 Km/h 


(b) 8.5 Km/h 
(d) None of these 


. A man can row with the stream at 7 Km/h and 


against the stream at 3 Km/h. His speed in still 
water is: 


(a) 6.5 Km/h 
(c) 5 Km/h 


(b) 7 Km/h 
(d) None of these 


. A swimmer covers a distance of 28 Km against the 


current and 40 Km in the direction of the current. If 
in each case he takes 4 hours, then the speed of the 
current is: 


(a) 3.5 Km/h 
(c) 2.5 Km/h 


(b) 1.5 Km/h 
(d) None of these 


. A boat moves downstream at the rate of 1 km in 10 


minutes and upstream at the rate of 4Km/h. What 
is the velocity of the current: 

(a) 5 Km/h (b) 3 Km/h 

(c) 1 Km/h (d) None of these 


. If a man's rate with the current is 12 Km/h and the 


2024 : : 
rate of the current is 1 — Km/h, then his rate against 
the current is: 2 


Solution: 


Speed of the man = (шш 


=> 


10. 


11. 


12. 


13. 


We have 





J speed of the current 
He 


4- (>) speed of the current. 


Speed of the current = 2 Km/h. 


(a) 13 Km/h 
(c) 9 Km/h 


(b) 7 Km/h 
(d) None of these 


. A boatman can row 2 Km against the stream in 20 


minutes and return in 18 minutes. Find the rate of 
current. 


1 2 
—Km/h b) =Km/h 
(a) 3 ( 3 


(с) кал (d) None of these 


. A boatman can row 48 Km downstream in 4 hours. 


If the speed of the current is 5 Km/h, then find in 
what time will he be able to cover 8 Km upstream? 


(a) 6 hours (b) 4 hours 
(c) 8 hours (d) None of these 
A man can row at a speed of 10 Km/h in still water 


to a certain upstream point and back to the starting 
point in a river which flows at 4 Km/h. Find his 
average speed for total journey. 


2 2 
(a) ман (b) SER 
2 
(c) 11 g (d) None of these 
А man can row 6Km/h in still water. If the river 18 


running at 2 Km/h, it takes 3 hours more in upstream 
than to go downstream for the same distance. How 
far is the place? 


(a) 24 Km (b) 28 Km 
(c) 36 Km (d) None of these 
A boat covers a certain distance downstream in 2 


hours, but takes 4 hours to return upstream to the 
starting point. If the speed of the stream be 3 Km/h, 
find the speed of the boat in still water. 


(a) 11 Km/h (b) 13 Km/h 
(c) 9 Km/h (d) None of these 
In a river flowing at 2 Km/h, a boat travels 32 Km 


upstream and, then returns downstream to the starting 
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14. 


15. 


16. 


17. 


18. 


19. 


point. If its speed in still water be 6 Km/h, find out 
the journey time. 


(a) 16 hours (b) 12 hours 

(c) 12 hours (d) None of these 

A boat travels upstream from B to A and downstream 
from A to B in 3 hrs. If the speed of the boat in 
still water is 9 Km/h and the speed of the current 
is 3 Km/h, the distance between A and B is: 


(a) 8 Km (b) 16 Km 

(c) 12 Km (d) None of these 

A boat travels 2 Km upstream in a stream flowing at 
3 Km/h and, then returns downstream to the starting 


point in 30 minutes. The speed of the boat in still 
water is: 


(a) 17 Km/h 
(c) 13 Km/h 


(b) 9 Km/h 
(d) None of these 


P А 1 
A man swimming in a stream which flows 1 р Km/h 
finds that in a given time he can swim twice as far 
with the stream as he can against it. At what rate 
does he swim? 


(a) 47 Km/h (b) 52 Kmh 


(c) 7 > Km/h (d) None of these 


A boat travels upstream from B to A and downstream 
from A to B in 3 hours. If the speed of the boat in 
still water is 9 Km/h and the speed of the current 
is 3 Km/h, the distance between A and В 15: 

(a) 4 Km (b) 6 Km 

(c) 8 Km (d) 12 Km 

A man rows upstream 12 Km and downstream 28 
Km taking 5 hours each time. The velocity of water 
current 15: 


(a) 2: Kmh (b) 27 Km/h 


(c) 3 Km/h (d) 1S Km/h 

Twice the speed downstream is equal to the thrice 
the speed upstream, the ratio of speed in still water 
to the speed of the current is: 

(a) 1:5 (b) 5:1 

(c) 1:3 (d) 2:3 


20. 


21. 


22. 


23. 


24. 


25. 


A man can swim 3 Km/h in still water. If the velocity 
of the stream be 2 Km/h, the time taken by him to 
swim to a place 10 Km upstream and back, is: 


1 1 
(a) 8 A hours (b) 9 5 hours 


(c) 10 hours (d) 12 hours 


A boat covers 24 Km upstream and 36 Km 
downstream in 6 hours, while it covers 36 Km 


221 
upstream and 24 Km downstream in 6 — hours. The 
velocity of the current is: 2 


(a) 1.5 Km/h (b) 1 Km/h 
(c) 2 Km/h (d) 2.5 Km/h 
A boatman goes 2 Km against the current of the 


stream in 1 h and goes 1 Km along the current in 10 
min. How long will he take to go 5 Km in stationary 
water? 


(a) 1 hour (b) 1 hour 15 minutes 


1 
(c) 15 hours (d) 40 minutes 


P, Q, R are three towns on a river which flows 
uniformly. Q is equidistant from P and R. A man 
rows from P to Q and returns in 10 h. He can row 
from P to R in 4 h. The ratio of speed of the man 
in still water to the speed of the current is: 


(a) 5:3 (b) 3:5 
(c) 2:5 (d) 1:2 
In a stream running at 2 Km/h, a motor boat goes 


10 Km upstream and returns to the starting point in 
55 min. Find out the speed of the motorboat in still 
water. 


(a) 20 Km/h (b) 21 Km/h 
(c) 22 Km/h (d) 24 Km/h 
A man can row 30 Km upstream and 44 Km 


downstream in 10 hours. Also, he can row 40 Km 
upstream and 55 Km downstream in 13 hours. Find 
the rate of the current and the speed of the man in 
still water. 


(a) 3 Km/h, 8 Km/h 
(c) 4 Km/h, 7 Km/h 


(b) 3-5 Km/h, 7-5 Km/h 
(d) 4-5 Km/h, 6-5 Km/h 


Boats and Streams 


EXERCISE-2 
(BASED ON MEMORY) 


. If a boat goes upstream at a speed of 21 km/h. and 
comes back the same distance at 28 km/h. What is 
the average speed (in km/hr.) for the total journey? 
(a) 24.5 (b) 24 
(c) 25 (d) 25.4 

[SSC CGL Tier-II CBE, 2018] 


. A boat goes 2 km upstream and 3 km downstream 
in 20 minutes. It goes 7 km upstream and 2 km 
downstream in 53 minutes. What is the speed (in 
km/hr.) of the boat in still water? 


75 120 
(a) = (b) EN 
135 150 
а 183 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


. A boat travels 32 km downstream in 4 hours and 24 


km upstream in 6 hours. What is the speed (in km/ 
hr.) of boat in still water? 
(a) 2 (b) 4 
(c) 6 (d) 8 
[SSC Multi-Tasking Staff, 2017] 


. A boat travels 60 kilometres downstream and 20 


kilometres upstream in 4 hours. The same boat 
travels 40 kilometres downstream and 40 kilometres 
upstream in 6 hours. What is the speed (in km/hr.) 
of the stream? 


(a) 24 
(c) 18 


(b) 16 
(d) 20 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


. Speeds of a boat along the current and against the 
current are 10 km/hr. and 8 km/hr. respectively. What 
is the speed (in km/hr.) of the current? 
(a) 1 (b) 2 
(c) 3 (d) 4 

[SSC Multi-Tasking Staff, 2017] 
. Speed of a boat along and against the current are 
14 km/hr and 8 km/hr. respectively. The speed of 
the current is 
(a) 11 km/hr. 
(c) 5.5 km/hr. 


(b) 6 km/hr. 
(d) 3 km/hr. 


[SSC CGL Tier-I (CBE), 2016] 


. On a river Q is the mid-point between two points P 
and R on the same bank of the river. A boat can go 


10. 


11. 


from P to Q and back in 12 hours and from P to R 
in 16 hours 40 minutes. How long would it take to 
go from R to P? 


(a) 35 hours (b) 5 hours 


(c) 6 hours (d) Е hours 


[SSC CGL Тїег-П, 2016] 


. If the speed of a boat in still water is 20 km/hr. and 


the speed of the current is 5 km/hr. then the time 
taken by the boat to travel 100 km with the current 
is: 


(a) 2 hours 
(c) 4 hours 


(b) 3 hours 
(d) 7 hours 


[SSC CGL Tier-I (CBE), 2016] 


. A boat moves downstream at the rate of 1 km in 


Li. 
25 minutes and upstream at the rate of 5 km ап 


hour. What is the speed (in km/hour) of the boat in 
the still water? 


(a) 61 (b) 8 
2 1 
(©) 4 @ 35 
[SSC, 2015] 
A boat can travel with a speed of 13 km/hr in still 


water. If the speed of stream is 4 km/hr in the same 
direction, time taken by boat to go 63 km in opposite 
direction is: 


9 
(a) 9 hrs (b) 37 
(c) 4 hrs (d) 7 hrs 
[SSC, 2015] 
The speed of a boat in still water is 6 Km/hr and the 


speed of the stream is 1.5 Km/hr. A man rows to a 
place at a distance of 22.5 Km and comes back to 
the starting point. The total time taken by him is:- 
(a) 4 hours 10 minutes 
(b) 8 hours 
(c) 10 hours 
(d) 6 hours 10 minutes 

[SSC, 2015] 
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12. 


13. 


14. 


Directions (Q. 15-16): 


The speed of a boat in still water is 6 kmph and the 
speed of the stream is 1.5 kmph. A man rows to a 
place at a distance of the starting point. The total 
time taken by him is: 
(a) 10 hours 
(b) 4 hours 10 minutes 
(c) 6 hours 10 minutes 
(d) 8 hours 

[SSC CGL Tier-I, 2015] 


A boat takes half time in moving a certain distance 
downstream than upstream. The ratio of the speed 
of the boat in still water and that of the current 1s 
(a) 2:1 (b) 1:2 
(c) 4:3 (d) 3:1 

[SSC CGL Тіег-П, 2015] 


A boat goes 24 km upstream and 28 km downstream 
in 6 hours. It goes 30 km upstream and 21 km 
downstream in 6 hours and 30 minutes. The speed 
of the boat in still water is 

(a) 8 km/hr (b) 9 km/hr 

(c) 12 km/hr (d) 10 km/hr 


[SSC, 2014] 
Each of the following questions 


consists of a question followed by three statements I, II 
and III. You have to study the question and the statements 
and decide which of the statement(s) is/are necessary to 
answer the question. 


15. 


16. 


What is the speed of a boat in still water? 


I The boat covers 12 Km in 2 hours downstream. 
Il. The boat covers the same distance in 4 hours 
upstream. 


III. The speed of the stream is 1 that of the boatin 
still water. 3 


(a) Both I and II 
(b) I and either II or III 
(c) All I, II and III 
(d) The question cannot be answered even with the 
information in all three statements. 
(e) None of these 
[IBPS PO/MT, 2013] 
What is the speed of a train? 
I. The length of the train is 240 meters. 
П. The train crosses a pole in 24 seconds. 
III. The train crosses a platform in 48 seconds. 


17. 


18. 


19. 


20. 


21. 


(a) Both I and III 
(c) Both II and III 
(e) None of these 


(b) Both I and II 
(d) Any two of the three 


[IBPS PO/MT, 2013] 


A boat covers 12 Km upstream and 18 Km 
downstream in 3 hours, while it covers 36 Km 


upstream and 24 Km downstream in t hours. What 
is the speed of the current? 2 


(a) 1.5 Km/h (b) 1 Km/h 
(c) 2 Km/h (d) 2.5 Km/h 

[SSC, 2012] 
A man can row 6 Km/h in still water. If the speed of 


the current is 2 Km/h, it takes 3 hrs more in upstream 
than in the downstream for the same distance. The 
distance is: 


(a) 30 Km (b) 24 Km 
(c) 20 Km (d) 32 Km 

[SSC (GL), 2011] 
A motor-boat can travel at 10 Km/h in still water. 


It travelled 91 Km downstream in a river and then 
returned to the same place, taking altogether 20 hours. 
Find the rate of flow of river. 


(a) 3 Km/h (b) 4 Km/h 
(c) 2 Km/h (d) 5 Km/h 

[SSC, 2011] 
A motor-boat, travelling at the same speed, can cover 


25 Km upstream and 39 Km downstream in 8 hours. 
At the same speed, it can travel 35 Km upstream 
and 52 Km downstream in 11 hours. The speed of 
the stream is: 


(a) 2 Km/h 
(c) 4 Km/h 


(b) 3 Km/h 
(d) 5 Km/h 

[SSC, 2011] 
A man can row against the current 3 of a kilometre in 
15 minutes and returns the same distance in 10 minutes. 
The ratio of his speed to that of the current is: 
(a) 3:5 (b) 5:3 
(c) 1:5 (d) 5:1 
[SSC, 2010] 
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| | EXPLANATORY ANSWERS | | 
EXERCISE-I 
1. (a) Speed of the boat upstream = : (Downstream Speed — Upstream Speed) 
JE сарийн 1 3 
= L(10- 7) = = = 1:5 Km/h. 
Speed of the stream = 3 Km/h 2 : 
Let, the speed of the boat in still water 2 x Km/h. 6. (c) Speed of the boat downstream 
We have, x - 3 = 20 = 60 _ 6 Km/h. 
x = 20 +3 = 23 Km/h. 10 


Speed of the boat upstream = 4 Km/h 
2. (b) Speed of the boat downstream = 15 Km/h. 


Speed of the boat in still water = 8 Km/h. 
Let the speed of the stream = y Km/h. 
We have, 15 = 8 +y у= 15 – 8 = 7 Km/h. 


Velocity of the current 


i (Downstream speed — Upstream Speed) 


26 -4)-1 Km/h. 


3. (a) Speed of man in still water = 10 Km/h 


Speed of current = 3 Km/h ~. Speed of man upstream 7. (с) Speed of the man downstream = 12 Km/h. 
-10-3-7Kmf/h. 3 
Speed of the stream = — Km/h. 

4. (c) Speed of the man upstream = 7 Km/h. 2 


Speed of the man downstream = 3 Km/h. Let, the speed of the man upstream = x Km/h. 


We have, 
Speed of the stream 


Speed of the man in still water 


1 (Downstream Speed + Upstream Speed) 1 
2 = 5 (Downstream Speed — Upstream Speed) 
1 








= —(7+3)=5 Km/h. SH 18:54 
2 | ( ). 
5. (b) Speed of the swimmer upstream x = 12-3 = 9 Km/h. 
8. (a) Speed of the boatman upstream 
шоо 7 Km/h. 2 Қ ы 
4 | = —х60 =6 Km/h. 
Speed of the swimmer downstream 20 
40 Speed of the boatman downstream 
= — = 10 Km/h. 2 20 
4 = —x60=— Km/h. 
Speed of the stream 18 3 
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Rate of the current Since the speed cannot be negative, we neglect —1. 
Therefore, speed of the boat in still water = 9 Km/h. 


zd (Downstream Speed — Upstream Speed) 
2 16. (a) Speed of the man 


= (2-6) -iKmh. - (=) speed of stream 
9. (b) Speed of the boatman downstream 241) 3 9 { 
= $ L12 Km. Е (х=; Bots Кш. 
Spec of the current = 5 Km/h. 17. (d) Speed downstream = (9 + 3) Km/h 
Let, the boatman takes ¢ hours to cover 8 Km upstream. = 12 Km/h 
Then, speed of the current Speed upstream = (9 — 3) Km/h = 6 Km/h 


Let, the distance AB = x Km 


1 
= —(Downstream Speed — Upstream Speed) x x 
Then, 6112 =3 => 2х-х-136 


1 8 
adis (12-2) > x=12 
t = 4 hours. -. Distance AB = 12 Km. 
10. (b) Average Speed 18. (d) Let, the man’s rowing speed in still water = x Km/h 


Upstream x Downstream and speed of the current = y Km/h 





Man 5 rate in still water Speed upstream = (x — y) Km/h 


0-4)10+4) 22 and, speed downstream = (x + у) Km/h 














10 E Km/h. л 5(x = y) = 12 and 5(x + y) = 28 
. : Subtracting 10y = 16 
11. (a) The required distance 
(х2 у?) (36-4) з y= 3-1 Къл, 
= —= = 24 Км. 5 5 
2y 2x2 19. (b) Let, speed in still water = x Km/h. 
12. (c) Speed of the boat in still water Speed of current = y Km/h. 
Гей Speed downstream = (x + y) Km/h. 
= y| — | Km/h 
t, -t, Speed upstream = (x — y) Km/h. 
и. 2(x + у) 23(x - y) 
4-2 
3 | - 9 Km/h. fe dy 
х 5 
13. (b) Let, the total journey time be ¢ hours. or, y p 9E 5:1. 
2222 
Then, we һауе 4 = шэн 20. (d) Speed upstream = (3 – 2) Km/h = 1 Km/h. 
32 136-4) Ж Speed downstream = (3 + 2) Km/h = 5 Km/h. 
2х6 А 10 10 
t = 12 hours. Total time taken = 115 hours 
14. (c) The distance between A and B is = 12 hours. 
_ tx’ – у?) x 21. (c) Let, the speed upstream be x Km/h and the speed 
a 2x "n downstream by y Km/h. Then, 
= 24 36 
_ 381-9) 212 Km. —+— 26 => 24и + 36v=6 
2x9 x y 
15. (b) Let, the speed of the boat be x Km/h. 1 1 
where, — =u and — =v 
We have, x У 
t(x? — y? 36 24 13 
g= гтэ And, Аа - 36u+2v= 13 
2х x y 2 2 
Р /2(х2-9) , 5 х2 -9 Adding these equations, we get 
5 ;- 1.8; = 
2 2x 4x 4000-54-22 arg qr 
ог, x – 8x-9-0 2 24 
о, (8-9) & D) =0 By subtracting, we get 12(u — v) = E onu-v- 2 


or, x = -l or 9. 2 24 
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Solving, u + v = 3 andu-v- 2 we get 
24 24 


1 
и = S nnd а 
8 


12 
x = 8 Km/h and y = 12 Km/h 


Velocity of current — 5 (12 — 8) = 2 Km/h. 
2 


22. (b) Upstream speed = 2 Km/h 
Downstream speed = 6 Km/h 


Speed in still water = cab 4 Km/h 
2 


Time required to go 5 Km in still water 
= - hours = 1 hours 15 minutes. 


23. (a) Let, the speed of man in still water = x Km/h 
Speed of the current = y Km/h 
Speed downstream = (x + y) Km/h 
Speed upstream = (x — y) Km/h 
Let, the river be flowing from P to R and РО = OR = a. 

















Then, PR = 2a 
+ 
P Q R 
4 210 1 
x+y x-y ` TM 
and, а = 4 
x+y 
1 =2 =@ 
х+у 
EXERCISE-2 


(BASED ON MEMORY) 


2ху  2x21x28 
x+y 21-28 





1. (b) Average Speed = = 24 kmph. 


3. (© D, == = 8 kmph. 


24 
Us = 2 =4 kmph. 


Let Speed of boat be x. 
-. Speed of water be y. 


24. 


25. 


б» — 





-8 3) 


х-у 

= 

By dividing Eqs. (2) and (3), we get ху 
EF y 


4x- 4y = х+у 
or, 3x = 5y 


х 5 
Of = 0r5:3. 
(c) Let, the speed of the motorboat in still water be x 
Km/h 
10 10 55 
+ == 
x+2 x-2 60 
or, 240x = Их? — 44 
or, 11x? — 240x – 44 = 0 
(x — 22) (11x + 2) = 0 
So, x = 22 Km/h (neglecting the —ve value) 
Speed of the motorboat in still water = 22 Km/h. 


(a) Let, upstream speed = x Km/h and downstream speed 
= у Km/h 
Тһеп, Шы = 10, апа > = 13 
x y x у 
or, 30u + 44v = 10, and 40и + 55v = 13, 








1 
where и = — and v = — 
x y 


1 





: Ї 
Solving, we get u = — and v = — x = 5 and 
Sii 5 11 
y = 
Rate in still water = Rm 8 Km/h 
2 


11-5 
Rate of current = Em = 3 Km/h. 


(b) Let speed of boat = x 
Let speed of stream = y 
Upstream speed = speed of boat - speed of stream = x — y 


Down stream speed = speed of boat + speed of stream = 
x+y 








Given: 

60, 20 4 | 
Gey Ges) © 
40 40.2 di 


+ 
(x+y) (х-у) 
On solving equation (i) and (ii) 
x = 24 and y = 16 
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Speed of stream = 16 km/hr 10. (d) S, = 13 km/hr. 
5. (a) Let the Speed of boat be x. Sc = 4 km/hr. 
-. Speed of current be y. Upstream speed = 13-4 = 9 km/hr. 
D, = =10 
saxty Time taken = 53 hes, 
U,=x-y=8 9 
p П. (b) Sp = 6 km/hr, 
к= 
| S, = 1.5 km/hr 
sores l kmph; D, = (6 + 1.5) km/hr = 7.5 km/hr 
6. (d) Ор, =х+у=14 U, = (6 — 1.5) km/hr = 4.5 km/hr 
U.=x-y=8 Distance = 22.5 km 
2x =22 Ga ша 
x =11 kmph. ТӨ 
22.5 
E — E T. =— = 5 
у = 3 kmph 27745 


7. (d) Let x kmph be the speed of boat in still water y kmph 


be the speed of current and let the distance between p Total time tae = вши 






































and R be 2 km. 12. (d) Time taken on Downstream + Time taken on upstream 
« > 2 4 > 22.5 22, 
3 итгэн 
— m 7.5 45 
P »14 Q »14 R 
13. (d) Let the Speed of boat in still water be x kmph. 
7 PQ = 1 km, QR = 1 km. Speed of current of y kmph. 
According to the question, 2 Dg = (х + y) kmph. 
1 " 1 27 а) О; = (x - y) kmph. 
x+y x-y i D=SxT 
2. (X — у) x 2t = (x + у) x t kmph. 
жа 16 > 2 (2) 
gey 3 2x —-2y Sx ty 
Multiply eqn (1) by 2. On both side х=у=зу 
X = 3y 
2 2 
> + = 24. x 3 
x+y x-y ==> 
2 50 т. 
+—=24 
x+y 3 14. (d) Speed of boat = x kmph 
же 2277 Speed of stream = y kmph 
xty 3 Upstream speed = (x — у) kmph 


Dounstream speed = (x + y) kmph 


24 28 
: =6 and 28 + 21 =6% 
х-у х+у x-y x+y 


1 
Required time taken = TE hours . 





8. (c) Time taken by boat with current — Hn = 4 hours 
2 By solving we get, 








x — 10 kmph 
9. (a) Downstream speed ofboat-. |! 2560 _ kmph y = 4 kmph 
E ІЗ 15. (b) Let, the speed of the boat be и and that of the 
коо streambe v. 
Upstream speed: of boat =:5 kmph Then speed of boat downstream = u + v 
Speed of boat in still water = p +U; | From statement I. 


u+y=—=6 Kh --(1) 


1 
252) 22 р And speed of boat upstream = u — v 
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16. 


17. 


From statement II. 
12 
Ve кшп (2) 


From statement III 


_u 
у= 3 (3) 
From statement I and IT 
u+v=6 
u-v=3 
2u=9 


u=2=45 Km/h 


From statement I and III 


"256 or, 4и-18 


и= =4.5 Kmh 


Hence, statement I and either II or III is sufficient to 
answer the question. 


(b) From statement I. The length of the train = 240 m. 
Again, time is not given in the statement. 


Hence, I alone is not sufficient. 


From II. Time taken by the train to cross a pole is 24 
seconds. 


But the length (distance) is not given in the statement. 
Hence, statement II alone is not sufficient. 


From III. Time taken by the train to cross the platform 
is 48 seconds. 


But the lengths of the train and the platform are not given. 
Therefore, statement III alone is not sufficient. 
Now, on combining statements I and I,we get 


Speed of the train -22 =10 m/s 


Hence, both I and II together are sufficient to answer the 
question. 


(c) Let, the speed of boat in still water be x Km/h and 
that of current be y Km/h. 


Now, according to the question, 




















12 1 

и с (1) 
x-y x+y 
36 24 13 

X = (2) 
x-y x+y 2 


By equation (1) x 3 — equation (2), 
54 24 _ 9 13 
x+y 2 








x+y 


18. 


19. 


20. 


30 5 
х+у 2 








х+у=12 (3) 








From equation (1), 
12 18 
+ — = 
х-у 12 


12 123-3 


3 














8 (4) 


Speed of current = ET —8) =2 Km/h 


(b) Let, the required distance be x Km. 








— = 2 
6-2 6+2 
=> 123 
4 8 
> = =3 
x = 24 km 


(a) Let, the rate of stream be x Km/h. 
Rate downstream = (10 + x) Km/h 
Rate upstream (10 — x) Km/h 
Now, according to the question, 
91 91 
+ —__. 
10+x 10-х 
э 91 10-х+10+х —20 
10+х)10—х) 
=> (10+х)10-х)=91 


=20 





=> 100-х:-91 
=> x =100-91=9 
х= 4/9 =3 Km/h 


(c) Let, speed of motorboat in still water be x Km/h and 
speed of stream be у Km/h. 


Now, according to the question, 























2 
22. 589 -8 (1) 
х-у x+y 
35 52 
гоо 2) 
х-у x+y 
1 10 
By equation (1) x 4 — (2) x 3, we have ш : -32-33 
Хор Хэр 
p es l > х-у=5 --(3) 
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Form equation (1), 
25.. 39 
харыг + === 





= 8 
5 х+у 
> 22 -8-5-3 
x+y 


=> x+y=13 

By equation (4) — (5) 
х+у-х+у=13-5=8 
=> 2у-8 


> Қаш 
2 


-4(4) 


current) 


: AS . 
21. (d) .. The distance covered in 4 hours (opposite to 


sd 
4 


Speed opposite to current (x) = 3 Km/h. 


: 21 : 
The distance covered in 6 hours (with the current) — 2 Кіп. 


Speed (with the current) (у) = 4.5 Km/h. 





Speed of boat = ХУ ып) — =3.75 Km/h 
-х 45-3 
Speed of current = E E mm = 0.75 Km/h. 


Required ratio = 3.75:0.75 = 5:1 


CHAPTER 







1 4 Races and Games of Skill 





INTRODUCTION Statements Mathematical Interpretation 





Race: A contest of speed in running, driving, riding 1. A beats B by f 
sailing or rowing over a specified distance is called race. 


A finishes the race / seconds 
seconds before B finishes. 
Race Course: The ground or path on which contests 


: 2. A gives B a start | A starts / seconds after B starts 
are arranged is called a race course. 


| . of t seconds from the same point. 
Starting Point: The point from where a race begins 


is called the starting point. 3. A gives B a start | While A starts at the starting 


. of x metres oint, B starts x metres ahead 
Winning Post (or Goal): The point where the race : the inti sicat din 
finishes is called the winning post or finishing point ое оаа 

нэн EP 8р same time. 
or goal. | | - 
Dead-heat Race: If all the persons contesting a race 4. Game of 100 А game piane B 
reach the finishing point exactly at the same time, then сог рош ые 
winner. 


the race is called a dead-heat race. 
Winner: The person who first reaches the finishing 5. In a game of 100, | While A scores 100 points, 
point is the winner. “А can give B 20 | B scores only (100-20) or 80 
points’ points. 





Suppose, A and B are two contestants in a race. We 
give here certain statements and their corresponding 
mathematical meanings, which are frequently used: 


Г] SHORT-CUT METHODS || 


If A is n times as fast as В and A gives B a start solutions Hac n= 5 апа х = 60. 
of x metres, then the length of the race course, so | 3 


that both A and В reach the winning post at the 


n 
. Length of the race course = x| —— 
same time, must be 


n-1 
5/3 5 
E) - - 253 - o|) = 150 m. 
п—1 
2 If A can run x m race in /, seconds and B in /, 
Illustration 1: A is 1 3 times as fast as B. If A gives seconds, where f, < t, then A beats B by a distance 


B a start of 60 m. How long should the race course be 


x 
: — X (t, — f, 
so that both of them reach at the same time? Ї шеш, 


2 
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Illustration 2: A can run 100m in 27 seconds and B 
in 30 seconds. By what distance A beats B? 


Solution: A beasts B by a distance 


x 
= —x(t,-t) 
2 


100 300 
= — (30-27) =—= 
407 ) 30 10m. 


EXERCISE- | Ш 
. In a 1 Km race А beats В by 25 m or 5 sec. Then (а) 364 т (5) 254 т 
find out the time taken by A to complete the race. (с) 324 m (d) 354 т 


(а) 3 minutes 15 seconds (b) 4 minutes 20 seconds 
(c) 2 minutes 30 seconds (d) 5 minutes 10 seconds 


. In a race of 300m, A beats B by 15m or 5 sec. A's 
time over the course is: 


(a) 100 seconds (b) 95 seconds 
(c) 105 seconds (d) 90 seconds 


. A can run 500m in 30 seconds and B in 35 seconds. 


How many meter start can A give to B in a Km race 
so that the race may end in a dead-heat? 


. In a 100 m race, A runs at 5 Km/h. A gives B a start 


of 8 m and still beats him by 8 sec. Find out the 
speed of B. 

(a) 6.14 Km/h 
(c) 3.14 Km/h 


(b) 4.14 Km/h 
(d) 2.14 Km/h 


. In a game, A can give B 20 points, A can give C 


32 points and B can give C 15 points. How many 
points make the game? 


(a) 100 (b) 200 
5 5 
(а) 1397 (b) 1387 eye (d) 400 
10. At a game of billiards, A can give B 6 points in 
(c) їнэ? (d) 140 3. 50 and he can give C 13 in 65. In a game of 55, 
7 7 number of points B can give C is: 
3 (a) 3 (b) 4 
. А runs ls times as fast as B. If A gives B a start (c) 5 (d) 8 
of 120 m and they reach the goal at the same time, 11. In a Km race A can beat B by 80 m and B can beat 


the goal is at a distance of: 


C by 60 m. In the same race, A can beat C by: 


(a) 360 m (b) 440 m (a) 135.2m (b) 130.5m 
(c) 460 m (d) 380 m (c) 142m (d) 132.5m 
. In a game of 100 points, A can give B 20 points 12. In a game of 90 points, A can give B 15 points and 


and C 28 points. Number of points B can give C in 
a game of 100 points is: 


C 30 points. How many points can B give C in a 
game of 100 points? 


(a) 10 (b) 90 (a) 140 (b) 20 
(c) 15 (d) 85 (c) 50 (d) 30 
21 . 

. A's speed is 23 times of B’s. ш а race A gives Ba 13. In a race of 600 m, A can beat B by 60 m and in 
start of 300 m. How long should the race course be pon db s т Bom oe Cry m, и 
so that both reach the winning post simultaneously? many meter will A beat C in a race of 400 m? 

(a) 700 m (b) 900 m (a) 78 m (b) 56 m 
(с) 800 m (4) 850 m (с) 76 m (d) 86 m 
. In a race of 600 m, A can beat B by 60 m and in 14. In a game A can give B 25 points in 75 and C 18 


a race of 500 m, B can beat C by 50 m. By how 
many m will A beat C in a race of 400 m? 


points in 90. How many points can C give B in a 
game of 120? 
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15. 


16. 


17. 


(а) 20 (5) 30 
(с) 40 (d) 50 
А апа В run а 5 Km race on a round course of 


400m. If their speeds be in the ratio 5:4, then how 
often does the winner pass the other? 


1 1 
а) 4— times b) 3 — times 
(a) 5 (b) A 


3 1 
c) 2— times d) 2— times 
(c) 7 (4) s 


In a 500m race, the ratio of speeds of two contestants 
A and B is 3:4. A has a start of 140 m. Then, A 
wins by: 

(a) 60 m (b) 40 m 

(c) 20 m (d) 10 m 

In a Km race А beats В by 1000 m and С by 200 m. 
By how many can B beat C in a race of 1350 m? 
(a) 150 m (b) 120 m 

(c) 1200 m (d) 210 m 


18. 


19. 


20. 


Two boys, A and B, runs at 5 and 6 Km ап hour. 


A having 190 m start. The course being 1 Km, В 
wins by a distance of: 


(a) 60 m (b) 65 m 
(c) 45 m (d) 75 m 
A and B runs a Km race. If A gives B a start of 


50 m, A wins by 14 sec and, if A gives B a start 
of 22 sec Km, B wins by 20 m. The time taken by 
A to run a Km is: 


(a) 100 sec (b) 120 sec 
(c) 105 sec (d) 125 sec 
A and B take part in a 100 m race. A runs at 5 


Km/h. A gives B a start of 8 m and still beat him 
by 8 sec. Speed of B is: 

(a) 5.15 Km/h (b) 4.14 Km/h 

(c) 4.25 Km/h (d) 4.4 Km/h 


EXERCISE-2 
(BASED ON MEMORY) 


. Four runners started running simultaneously from a 


point on a circular track. They took 200 seconds, 300 
seconds, 360 seconds and 450 seconds to complete 
one round. After how much time do they meet at 
the starting point for the first time? 


(a) 1800 seconds (b) 3600 seconds 


(c) 2400 seconds (d) 4800 seconds 
[SSC (GL) Examination, 2011] 


. Raju runs 1250 meter on Monday and Friday. Another 


days he runs 1500 meter except for Sunday (He does 
not run on Sunday). How many kilometer will he 
run in 3 weeks (first day starting from Monday)? 


(a) 12.5 Km (b) 20.5 Km 
(c) 8.5 Km (d) 25.5 Km 
(e) None of these 
[IOB PO, 2011] 


3. 


The respective ratio between the speeds of a car, a 

train and a bus is 5:9:4. The average speed of the car, 

the bus and the train is 72 Km/h together. What is 

the average speed of the car and the train together? 

(a) 82 Km/h (b) 78 Km/h 

(c) 84 Km/h (d) Cannot be determined 
[Punjab and Sindh Bank PO, 2010] 


. In 100 m race, Kamal defeats Bimal by 5 seconds. 


If the speed of Kamal is 18 Km/h, then the speed 
of Bimal is: 

(a) 15.4 Km/h 
(c) 14.4 Km/h 


(b) 14.5 Km/h 
(d) 14 Km/h 
[SSC (GL) Examination, 2010] 
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ЕхЕВСІЅЕ- | 


1. (а) 2.0 3© 40 5. (a) 60 7. (с) 8. (Ы) 9% (а) 10. (c) 11. (а) 12. (b) 13. (с) 








14. (a) 15. (d) 16. (с) 17. (a) 18. (a) 19. (a) 20. (b) 





EXERCISE-2 








го о зо 4. (© 


[| EXPLANATORY ANSWERS [| 
ЕХЕКСІЅЕ- І 
1. (а) В runs 25 m in 5 seconds. 5. (a) A scores 100 while B scores 100 — 20 = 80 and C 


е 5 scores 100 — 28 = 72. 
шашады 25 нін While В scores 80, С scores 72. 
- 200 вес 
A’s time to cover 1 Km = 200 — 5 


= 195 seconds 


While B scores 100, C scores z x 100 = 90. 


B can give C 100 — 90 = 10 points. 


6. (b) A’s speed:B’s speed 
= 3 minutes 15 seconds. 0» B Р 





1 3 
2. (b) 15m is covered by В in 5 sec 1. 2 ч 2 gc 
300 m is covered by B in 2 x 300 = 100 seconds It means that ina race of 3m, о 
15 = Im over B. 
A takes 100 — 5 = 95 seconds. 1m is gained by A in a race of 3m. 
3. (c) Time taken by A to run 1 Km /. 300m is gained by A in a race of 
= 30 x 2 = 60 seconds. = : x 300 = 900 m. 


Time taken by B to run 1 Km = 35 x 2 = 70 seconds. 


7+ Clearly, if A 600 tres, B = 540 m. 
A can give B a start of (70 — 60) = 10 seconds. Ie сену me шар шан = 





In 35 sec B runs 500 m -. If A runs 400 m, B runs = 540 400 
500 1000 6 poy 
In 10 sec B runs = танда 7 =e UE = 360 m 
Again, when B runs 500 m, C runs = 450 m 
So, A can give B a start of 1422 metres in a Km race. ^ When B runs 360 m, C runs 
450 
4. (b) The speed of A and B are in the ratio 11:8. = EX m — 324 m. 


Let, speeds be 11sec and 8sec (in m/sec). 


асе be of X-m. 8. (b) Time taken by A to cover 100 m 








Then, time taken by A to run x m is same as that of B = 100 = (» 5 | = duod. 
to run (x — 120) m. 1 
x _х- 120 к 3x = 11 120 -. В covers (100 — 8) or, 92m in (72 + 8) or, 80 seconds. 
115 85 92 18 
Speed of B= —х—— = 4.14 Km/h. 


x — 440. Е 80 5 
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9. 


10. 


11. 


12. 


13. 


(a) Suppose, x points make the game. 


Clearly, when A scores x points, B scores (x — 20) points 
and C scores (x — 32) points. 


Now, when B scores x points, C scores (x — 15) points. 
When B scores (x — 20) points, 
(x —15) 





C scores | х(х -20)| points 


(x -15)(x - 20) 2. 
х 


х = 100 





32 ог, 


Hence, 100 points make the game. 
(c) In a game of 50. 


While A scores 50, B scores 50 — 6 = 44 and in a game 
of 65. 


While A scores 65, C scores 65 — 13 = 52. 
While A scores 50, C scores Е х 50 = 40. 
While В scores 44, C’s score = 40. 

While B scores 55, C’s score = M x 55 = 50. 
In a game of 55, 

B can give C 55 — 50 = 5 points. 


(a) While A runs 1000 m, B runs 1000 — 80 = 920 m 
and while B runs 1000 m, C runs 1000 — 60 =940 m. 


While B runs 920 m; C runs 








940 x 920 = 4324 T 
1000 
While B runs 920m; C runs 
940 x 920 = 4324 т 
1000 





While A runs 1000 m, С runs = m 








A can beat C by 1000 4324 616 135 m. 
(b) A:B:C = 90:75:60 
100 
ша 70х75 100 
60 60 x 100 80 
75 
Hence, in a game of 100 points, B can give C(100 — 80) 
= 20 points. 
(c) If A runs 600m, B runs 600 — 60 or, 540 m. 


мыш... 


600 
Now, when B runs 500m, C runs 500 — 50 = 450 m. 
When B runs 360m, C runs 
_ 450х360 ЖЕСІН 
500 


А beats С by 400 — 324 = 76 m. 


14. 


15. 


16. 


17. 


18. 


(a) When A scores 75 points, B scores 50 points. 
When A scores 90 points, C scores (90 — 18) = 72 points. 
When A scores 75 points, C scores = 2 x 75 = 60 
points. 20 
А:В:С = 75:50:60 

60 120 

50 100 

So, in a game of 120, C can give B 
(120 — 100) = 20 points. 


CBS 


(d) When A makes 5 rounds, B makes 4 rounds. 


In order to pass each other, the difference in number of 
rounds made by each must be one. Here, A passes B 
each time, when A makes 5 rounds. 


5х4 
Жел MN SN 
1000 





Distance covered by A in 5 rounds — 
In covering 2Km, A passes B 1 time. 


In covering 5 Km, A passes B 


= 2 = gt times. 
2 2 


(c) To reach the winning post, A will have to cover a 
distance of (500 — 140), 
i.e., 360 m. 
While A covers 3 m, B covers 4 m. 
4 

While A covers 360 m, B covers З х 360 = 480 т. 
So, A reaches the winning post while В remains 20 т 
behind. 

A wins by 20 m. 
(a) WhileAruns 1000 m, B runs 1000 — 100 =900m 
and Cruns 1000 — 200 2 800 m. 

While B runs 900m, C runs 800 m. 


While B runs 1350m; C runs san x 1350 
= 1200m 

B can beat C by 1350 — 1200 = 150 m. 
(a) Speeds (in m/sec) of A and B are 


9. >, 5 2209 : 

—х-——=— and 6 x ----, respectively. 

2 18 4 18 3 

A has a start of 190m. So, A has to run 1000 — 190 = 


810 m, while B 1000 m. 


2 x 1000 
5 


Time taken by B to cover 1000m 


600 seconds. 
In this time, A covers 5 х 600 = 750 m. 
So, B reaches the winning post while A remains 810 — 750 
= 60 m behind. 
B wins by 60 m. 
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19. (a) Let, times (in sec) taken by A and B to run a Km, Multiplying Eq. (1) by 49 and subtract from Eq. (2) 
be x and y, respectively. 3.45у = 414 
When В gets a start of 50m, В runs. 
1000 — 50 = 950m while A runs 1000 m. 
950 


"^ y = 120 sec. 
(1) > x = 0.95 x 120 — 14 = 100 seconds. 

















— y — x = 14, 5 2 
100 4 20. (b) A's speed = (sx 3) m/sec — 2 m/sec 
ie, 0.95у — x = 14 841) | 18 
and, when В gets a start of 22 seconds, A runs for а ова [100% 2 һе ийг 
(у — 22)seconds, while В runs for у seconds. | . 
1000 B covers 92 m in 72 + 8 = 80 seconds. 
1000 — —— (у = 22) = 20 92 18 
x B’s speed = ( x кт = 4.14 Km/h. 
i.e., 499x — 500y — 11000. (2) 80 5 
EXERCISE-2 
(BASED ON MEMORY) 
1. (a) Required = L.C.M. of 200, 300, 350 and 450 s 4. (c) Time taken by Kamal to run 100 m 
= 180 
M "s ова 
2. (d) Raju runs on Monday and Friday = 1250 x 2 = 2500 18x2 
m 18 
On Tuesday, Wednesday, Thursday and Saturday, Therefore, time taken by Bimal to run 100 m 
Raju runs 1500 x 4 = 6000 m -204-5- 2558 
In 1 week Raju runs 6000 + 2500 = 8500 m Hence, Bimal’s speed 
In 3 weeks Raju runs 3 x 8500 = 25500 m = 25.5 K 100 
E E = 4 m/sec 
3. (c) Total speed of car, bus and train = 72 x 3 = 216 Km 5 
5-9 4х18 
Speed of car and train = x216=168 Km = Km/h = 14.4 Km/h 
5+9+4 5 


168 
Average = = 84 Km 
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INTRODUCTION 


Alligation literally means ‘linking’. It is a rule to find: 


(a) the ratio in which two or more ingredients at their 
respective prices should be mixed to give a mixture 
at a given price. 

(b) The mean or average price of a mixture when the 
prices of two or more ingredients which may be 
mixed together and the proportion in which they are 
mixed are given. 

Here, cost price of a unit quantity of a mixture is 
called the ‘mean price’. 


Alligation Rule 

Suppose, *d per unit be the price of first ingredient 
(superior quality) mixed with another ingredient (cheaper 
quality) of price €c per unit to form a mixture whose 
mean price is m per unit, then the two ingredients must 
be mixed in the ratio: 


Quantity of cheaper С.Р. superior — Mean price 





Quantity of superior Mean price — C.P. of cheaper 


1.е., the two ingredients are to be mixed in the inverse 
ratio of the differences of their prices and the mean price. 

The above rule may be represented schematically 
as under: 


C.P. of a unit of C.P. of unit of 


cheaper quality (c) superior quality (4) 
Mean price 
(m) 
(d — m) (т-с) 


Quantity of cheaper quality 4-т 





Quantity of superior quality т-с 


Alligation or Mixture 


Explanation: Suppose, x Kg of cheaper quality is mixed 
with y Kg of superior quality. 


Price of cheaper ingredient = cx 

Price of superior ingredient = €dy 
Price of mixture = (сх + ау) 

and quantity of mixture = (x + y)Kg. 








: . cx dy 
Price of mixture/Kg = $ 
x+y 
cx+d 
— =m => cx+dy=mx + ту 
x 
4 => dy – my = mx - cx 
=> у(4- т) = х(т- с) 
x d-m 
= = . 
y т-с 


Illustration 1: In what ratio two varieties of tea, one 
costing 327 per Kg and the other costing 332 рег Kg, 
should be blended to produce a blended variety of tea 
worth 330 per Kg. How much should be the quantity 
of second variety of tea, if the first variety is 60 Kg. 


Solution: 
C.P. of 1 Kg of C.P. of 1 Kg of 
cheaper tea (27) superior tea (332) 
Mean Price 
$30 
$32 - 730 =%2 330-327-2833 


The required ratio of the two varieties of tea is 2:3, 1.е., 


Quantity of cheapertea 2 





Quantity of superior tea 3 


ІШ Chapter 15 


60х3 





Quantity of superior tea = = 90 Kg 


Thus, the second variety of tea is 90 Kg. 


Illustration 2: Sugar at 715 per Kg is mixed with 
sugar at $20 per Kg in the ratio 2:3. Find the per Kg 
price of the mixture. 

Solution: Let, the mean price of the mixture be 3x 





SHORT-CUT METHODS || 
C.P. of 1 Kg of C.P. of 1 Kg of In general, quantity of wine left after nth operation 
cheaper sugar (= 15) superior sugar (220) b Л 
A Ж - С - 2) a 
a 
Mean Price Wine left after nth operation _ | ТЕ J | 
ex Original quantity of wine a 
2 ч Illustration 3: А vessel contains 125 litres of wine. 
25 litres of wine was taken out of the vessel and replaced 
320-3x Fx - 815 


Quantity of cheaper sugar 20-х 








Quantity of dearer sugar х-15 
20-x 2 
x-15 3 


=> 60 – 3x = 2x - 30 
=> 5x = 90 or, x = 18. 
Thus, the per Kg price of the mixture 18 718. 


A vessel, full of wine, contains a litres of it of 


which b litres are withdrawn. The vessel is then 
filled with water. Next, 5 litres of the mixture 
are withdrawn and, again the vessel is filled 
with water. This process is repeated n times. 
Then 





Wine left in the vessel after nth operation _ Ё - 2 


Original quantity of wine in the vessel a 


Explanation 
Amount of wine after the first operation 


~a-b=[1-2) ха 
a 


Ratio of wine and water after the first operation is (a — b): b. 


In 5 litres of mixture withdrawn in the second operation, 
amount of wine withdrawn 


МИБ с. x b = (a ь? 
(a—b)+b a 


Amount of wine left after the second operation 


(bts bx? -|1 ЗЕ 
а а 











by water. Then, 25 litres of mixture was withdrawn апа 
again replaced by water. The operation was repeated for 
the third time. How much wine is now left in the vessel? 
Solution: Amount of wine left in the vessel 


3 
= сг х 125 
125 
There are п vessels of equal size filled with 


mixtures of liquids А and В in the ratio a,:b,:a,, 
by...,4,:b,, respectively. If the contents of all the 
vessels are poured into a single large vessel, then 


_ 100х100х100х125 
125 125x125 


= 64 litres. 





а, а, a, 
+ Teek 
Quantity of liquid 4 (4,492, а, +6, a, *b, 
Quantity of liquid B b, b, b, 
+ Tek 
a+b, а, +b, 











a, T b, 


Explanation Let the capacity of each vessel be c litres. 
Amount of liquid А in different vessels 


ac a,c а,с а,с 


3 » САВЖ 
atbh a,+b, dth a, +b, 





Amount of liquid B in different vessels 
be b,c bc бс 


n 


? Й son 
atbh а, +, a,*b, a, * b, 





So, in the resulting mixture, amount of liquid A 


a a, a, 
= + Tet xc 
a+b a+b, а, * b, 


Amount of liquid B 


b b, b, 
x + Te xc 
a+b а, +b, a, +b, 








Alligation or Mixture ЕЗ 





а, а; а, 

. . . + + Е + 
Quantity of liquid 4 a+b а, +b, a, +b, 
Quantity of liquid B b, b, b, 

+ Tee 
a+b a+b, a, +b, 








Illustration 4: Three equal glasses are filled with 
mixture of milk and water. The proportion of milk and 
water in each glass is as follows: In the first glass as 3:1, 
in the second glass as 5:3 and in the third as 9:7. The 
contents of the three glasses are emptied into a single 
vessel. What is the proportion of milk and water in it? 


Solution: 
3 + 5 " 9 
Quantity of milk 3-1 5-3 9-7 3116 


17/16 











Quantity of water 1 á 3 " 7 
3-1 5-3 9-7 


= 31:17. 


There аге n vessels of sizes Сү, Су, ->,с, filled 


with mixtures of liquids A and B in the ratio 
а|:5,, а,:5,, сс, a,;b,, respectively. If the 
contents of all the vessels are poured into a 
single large vessel, then 


a с + а, с; m a, с, 

Quantity of Liquid А a +b, a,+b, a, +b, 

Quantity of liquid B be, H b,c, ded bc, 
a+b, а, +6, a, +b, 











Illustration 5: Three glasses of sizes 3 litres, 4 litres 
and 5 litres, contain mixture of milk and water in the 
ratio 2:3, 3:7 and 4:11, respectively. The contents of all 
the three glasses are poured into a single vessel. Find 
out ratio of milk to water in the resulting mixture. 


Solution: Quantity of milk 


Quantity of water 





2x3 3x4 4x5 
+ + 
& 347 as) 
3x3 7х4 11x5 
2+3 3+7 4411 
6 12 20 
+ 


28500 В: 2. 
732855 56:124 








5 10 15 
or, 14:31. 


Ш EXERCISE- | LI 


1. How many Kg of tea, worth 325 per Kg, must be 
blended with 30 Kg of tea worth 330 per Kg, so that 
by selling the blended variety at 330 per Kg there 
should be a gain of 10%? 

(a) 36 Kg (b) 40 Kg 
(c) 32 Kg (d) 42 Kg 

2. How much water be added to 14 litres of milk worth 
35.40 a litre so that the value of the mixture may 
be 34.20 a litre? 


(a) 7 litres (b) 6 litres 
(c) 5 litres (d) 4 litres 


3. In what ratio two varieties of tea, one costing 325 per 
Kg and the other costing $30 per Kg should be blended 
to produce blended variety of tea worth 228 per Kg? 
(a) 3:4 (b) 4:3 
(c) 2:3 (d) 3:5 

4. In an examination out of 80 students 8596 of the 
girls and 7096 of the boys passed. How many boys 
appeared in the examination if total pass percentage 
was 75%? 


(a) 370 (b) 340 
(c) 320 (d) 360 


5. In what proportion must tea worth 75 paise per packet 
be mixed with tea worth $5.50 per packet so that 
the mixture may cost $4.50 per packet? 

(a) 3:11 (b) 4:15 
(c) 15:11 (d) 4:5 

6. How many Kg of sugar costing 35.50 per Kg must 
be mixed with 60 Kg of sugar costing $4.80 per Kg 
so that the mixture is worth $5.25 per Kg? 

(a) 90 Kg (b) 95 Kg 
(c) 108 Kg (e) 106 Kg 

7. How many Kg of sugar costing $5.75 per Kg should 
be mixed with 75 Kg of cheaper sugar costing $4.50 
per Kg, so that the mixture is worth $5.50 per Kg? 
(a) 250 Kg (b) 300 Kg 
(c) 350 Kg (d) 325 Kg 

8. In what ratio must water be added to spirit to gain 
1096 by selling 1t at the cost price? 

(a) 1:11 (b) 1:5 
(c) 1:10 (d) 1:9 


Ш Chapter 15 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


300 gm of salt solution has 40% salt in it. How much 
salt should be added to make it 50% in the solution? 
(a) 40 gm (b) 60 gm 
(c) 70 gm (d) 80 gm 


A man buys two cows Юг $1350 and sells one, so 
as to lose 6%, and the other so as to gain 7.5% and 
on the whole he neither gains nor loses. What does 
each cow cost? 

(a) 750, 500 (b) 750, 600 

(c) 600, 500 (d) 700, 650 


There are 65 students in a class, 39 rupees are 
distributed among them so that each boy gets 80 
Paise and girl gets 30 Paise. Find out the number 
of boys and girls in that class. 

(a) 43, 40 (b) 36, 33 

(c) 39, 26 (d) 45, 42 

A trader has 50 Kg of sugar, a part of which he sells 
at 10% profit and the rest at 5% loss. He gains 7% 
on the whole. What is the quantity sold at 10% gain 
and 5% loss? 

(a) 40 Kg, 10 Kg (b) 10 Kg, 35 Kg 

(c) 25 Kg, 15 Kg (d) 30 Kg, 20 Kg 

A person has $5000. He invests a part of it at 3% per 
annum and the remainder at 8% per annum simple 
interest. His total income in 3 years is 2750. Find 
the sum invested at different rates of interest. 

(a) 32000, 31000 (b) 33000, 31000 

(c) “1000, $4000 (d) $3000, 32000 


Some amount out of 27000 was lent at 6% p.a. and 
the remaining at 4% p.a. If the total simple interest 
from both the fractions in 5 years was 71600, the 
sum lent at 6% p.a. was: 

(a) 53000 (b) 34000 

(c) 55000 (d) 32000 


729 ml of a mixture contains milk and water in the ratio 
7:2. How much more water is to be added to get a new 
mixture containing milk and water in the ratio 7:3? 


(a) 600 ml (b) 710 ml 
(c) 520 ml (d) None of these 


In what proportion water must be added to spirit to 
gain 20% by selling it at the cost price? 

(a) 1:5 (b) 2:5 

(c) 3:5 (d) 4:5 

The average monthly salary of employees, consisting 
of officers and workers of an organization 18 $3000. 
The average salary of an officer is $10000 while that 
of a worker is 32000 per month. If there are total 400 
employees in the organization, find out the number 
of officers and workers separately. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(a) 50, 275 (b) 350, 450 
(c) 50, 350 (d) 325, 350 
A person covers a distance 100 Kms in 10 hours, 


partly by walking at 7 Km/h and rest by running 
at 12 Km/h. Find out the distance covered in each 
part. 


(a) 28 Km, 72 Km 
(c) 24 Km, 68 Km 


The average weekly salary per head of all employees 
(supervisors and labourers) is €100. The average 
weekly salary per head of all the supervisors is “600, 
while the average weekly salary per head of all the 
labourers is $75. Find out the number of supervisors 
in the factory if there are 840 labourers in it. 


(b) 32 Km, 82 Km 
(d) 26 Km, 70 Km 


(a) 46 (b) 42 
(c) 44 (d) 48 
A person has a chemical of 325 per litre. In what 


ratio should water be mixed in that chemical, so that 
after selling the mixture at 320/litre he may get a 
profit of 25%? 


(a) 13:16 (b) 16:9 
(c) 12:15 (d) 19:22 
A person travels 285 Km in 6 hours in two stages. 


In the first part of the journey, he travels by bus 
at the speed of 40 Km/h. In the second part of the 
journey, he travels by train at the speed of 55 Km/h. 
How much distance did he travel by train? 


(a) 205 Km (b) 145 Km 
(c) 165 Km (d) 185 Km 
A trader has 50 Kg of pulses, part of which he sells 


at 8% profit and the rest at 18% profit. He gains 
14% on the whole. What is the quantity sold at 18% 
profit? 


(a) 30 Kg (b) 25 Kg 
(c) 20 Kg (d) 40 Kg 
A trader has 50 Kg of rice, a part of which he sells 


at 10% profit and the rest at 5% loss. He gains 7% 
on the whole. What is the quantity sold at 10% gain 
and 5% loss? 

(a) 30 Kg, 10 Kg 
(c) 35 Kg, 40 Kg 


(b) 40 Kg, 15 Kg 
(d) 40 Kg, 10 Kg 


Mira's expenditure and savings are in the ratio 3:2. 
Her income increases by 10%. Her expenditure also 
increases by 12%. By how many % does her saving 
increase? 
(a) 796 
(c) 996 


(b) 1096 
(d) 1396 


Alligation or Mixture ЕЗ 


EXERCISE-2 
(BASED ON MEMORY) 


. Solution 4 contains 10% acid and solution B contains 


30% acid. In what ratio should solution A be mixed 
with solution B to obtain a mixture with 25% acid? 
(a) 1:2 (b) 3: 1 
(c) 1:3 (4)2:1 

[SSC CGL Тіег-П CBE, 2018] 
. An alloy is made by mixing metal A costing X 2000/ 
kg and metal B costing € 400/kg in the ratio A : В 
= 3 : 1. What is the cost (in 3) of 8 kilograms of 
this alloy? 


(a) 1600 
(c) 6400 


(b) 9800 
(d) 12800 
[SSC CGL Tier-II CBE, 2018] 


. In what ratio should coffee powder costing X 2500 
per kg be mixed with coffee powder costing € 1500 
per kg so that the cost of the mixture is X 2250 per 
kg? 

(4) 1:4 
(с) 3:1 


(b)4:1 
(d)1:3 
[SSC CGL Tier-II CBE, 2018] 


. A drum contains 80 litres of the anal 20 litres of 


this liquid is moved and replaced with water 20 
litres of this mixture is age removed and replaced 
with water. How much water (in litres) present in 
this drum now? 


(a) 45 
(c) 35 


(b) 40 
(d) 44 
[SSC CGL Tier-II CBE, 2018] 


. Three bottles of equal capacity contain mixtures 
of milk and water in ratio 2 : 5, 3: 4 and 4 : 5 
respectively. These three bottles are emptied into 
a large bottles. What will be the ratio of milk and 
water respectively in the large bottle? 


(a) 73 : 106 (b) 73 : 116 
(c) 73 : 113 (d) 73 : 186 
[SSC CGL Tier-I CBE, 2017] 


. Two varieties of sugar are mixed together in a certain 
ratio. The cost of the mixture per kg is € 0.50 less 
than that of the superior and $ 0.75 more than the 
inferior variety. The ratio in which the superior 
and interior varieties of sugar have been mixed 
is: 


10. 


11. 


12. 


(a) 5:2 
(с) 3:2 


(52:3 
(d)5:1 
[SSC Matric Level, 2017] 


. In what ratio sugar at $ 30 per kg should be 


mixed with sugar at € 45 per kg so that on selling 
the mixture at $42 per kg there is a profit of 
20%? 

(а) 2:1 
(c) 5:2 


(b) 2:3 
(d)3:7 
[SSC CGL Tier-I CBE, 2017] 


. 80 litre mixture of milk and water contains 1096 


milk. How much milk (in litre) must be added to 
make water percentage in the mixture as 80%? 
(a) 8 (b) 9 
(c) 10 (d) 12 
[SSC CGL Tier-I CBE, 2017] 


. In what ratio tea at $ 240 per kg should be mixed 


with tea at 280 per kg so that on selling the mixture 
at < 324 per kg there is a profit of 20%? 


(a)1:1 (0) 1:2 
(c) 1:3 (d) 1:4 

[SSC CGL Tier-I CBE, 2017] 
Three boxes of capacity 24kg, 36kg and 84 kg are 


completed filled with three varieties wheat A, B and 
C respectively. All the three boxes were empty and 
the three types of wheat we thoroughly mixed and 
the mixture was put back in the three boxes how 
many kg of type A wheat would be there in the 
third boxes (in kg)? 


(a) 10 (b) 12 
(c) 14 (d) 16 

[SSC CGL Tier-I CBE, 2017] 
A sugar solution of 3 litre contain 60% sugar. One 


litre of water is added to this solution. Then the 
percentage of sugar in the new solution is: 


(a) 30 (b) 45 
(c) 50 (d) 60 

[SSC CPO SI, ASI, 2016] 
8 litres of water is added to 32 litres of a solution 


containing 2096 of alcohol in water. What is the 
approximate concentration of alcohol in the solution 
now? 


| Chapter 15 


13. 


14. 


15. 


16. 


17. 


18. 


(а) 24% 
(с) 8% 


(b) 16% 
(d) 12% 
[SSC СРО SI, ASI, 2016] 


In what ratio wheat at X 32 per kg should be 
mixed with wheat at € 24 per kg so that on selling 
the mixture at < 39 per kg, there is a profit of 
30%? 
(а) 3:1 (52:3 
(c) 1:4 (d)2:5 

[SSC CAPFs ASI & Delhi Police SI, 2016] 


49 kg of blended tea contains Assam and Darjeeling 
tea in the ratio 5 : 2. Then the quantity of Darjeeling 
tea to be added to the mixture to make the ratio of 
Assam to Darjeeling tea 2 : 1 is 


(a) 4.5 kg (b) 3.5 kg 
(c) 5 kg (d) 6 kg 
[SSC CGL Тіег-П, 2016] 


In what proportion must a grocer mix sugar at € 12 
а kg and $ 7 a kg so as to make a mixture worth 3 
8 a kg? 
(a) 7 : 12 
(c) 2:3 


(5) 1:4 
(4) 12:7 
[SSC CGL Tier-II, 2016] 


Three containers whose volumes are in the ratio of 
2:3:4 are full of mixture of spirit and water is 
4 : 1, in the 27% container the ratio is 11 : 4 and in 
the 314 container ratio is 7 : 3. All the three mixtures 
are mixed in a big container. The ratio of spirit and 
water in the resultant mixture is: 


(а) 4:9 (b) 11:4 
(c) 5 : 10 (d)9:5 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2016] 


In two types of brass, the ratios of Copper to Zinc 
are 8 : 3 and 15 : 7 respectively. If the two types 
of brass be melted and mixed in the ratio 5 : 2 a 
new type of brass is obtained. The ratio of copper 
to Zinc in this new type of brass is 


(0.352 (b) 2:3 
(c) 3:4 (d) 5:2 
[SSC CGL Tier-II (CBE), 2016] 


Rama mixes 20% of kerosene to his petrol and then 
he sells the whole mixture at the price of petrol. If 
the cost price of the kerosene is 4096 of the CP of 
petrol. What is the net profit%? 


19. 


20. 


21. 


22. 


23. 


(a) 11.1196 (b) 11.596 
(c) 12.596 (d) 9.5% 

[SSC CPO SI & ASI, 2016] 
18 litre of pure water was added to a vessel containing 


80 litre of pure milk. 49 litre of the resultant mixture 
was then sold and some more quantity of pure 
milk and pure water was added to the vessel in the 
respective ratio of 2 : 1. If the resultant respective 
ratio of milk and water in the vessel was 4 : 1, what 
was the quantity of pure milk added in the vessel? 
(in litre) 


(a) 4 litre (b) 8 litre 
(c) 10 litre (d) 12 litre 
(e) 2 litre 
[IBPS, 2015] 
In a 120 litre of mixture of milk and water, water 


is only 25%. The milkman sold 20 litre of this 
mixture and then he added 16.2 litre of pure 
milk and 3.8 litre of pure water in the remaining 
mixture. What is the percentage of water in the final 
mixture? 


(a) 2296 (b) 2196 
(c) 2496 (d) 25% 
(e) 20% 
[LIC, 2015] 
729 ml of a mixture contains milk and water in the 


ratio 7:2. How much more water is to be added to 
get a new mixture containing milk and water in the 
ratio 7:3? 


(a) 60 ml (b) 71 ml 
(c) 52 ml (d) 81 ml 

[SSC, 2015] 
A shopkeeper bought 30 kg of rice at the rate 


of X70 per kg and 20 kg of rice at the rate of 
370.75 per kg. If he mixed the two brand of rice 
and sold the mixture at $80.50 per kg, his gain 
is 


(a) 4510 (b) 2525 
(с) 5485 (d) 5450 

[SSC, 2015] 
300 grams of sugar solution has 40% of sugar in it. 


How much sugar should be added to make it 50% 
in the solution? 


(a) 10 gms 
(c) 60 gms 


(b) 80 gms 
(d) 40 gms 
[SSC, 2015] 


Alligation or Mixture 


24. 


25. 


26. 


27. 


28. 


29. 


Three glasses of equal volume contains acid mixed 
with water. The ratio of acid and water are 2 : 3, 
3:4апа4: 5 respectively. Contents of these glasses 
are poured in a large vessel. The ratio of acid and 
water in the large vessel is 
(a) 407 : 560 (b) 411 : 540 
(c) 417 : 564 (d) 401 : 544 

[SSC, 2015] 
60 kg of an alloy A is mixed with 100 kg of alloy 
B. If alloy A has lead and tin in the ratio 3 : 2 and 
alloy B has tin and copper in the ratio 1 : 4, the 
amount of tin in the new alloy is 
(a) 80 kg (b) 53 kg 
(c) 24 kg (d) 44 kg 

[SSC, 2015] 
Two alloys contain tin and iron in the ratio of 1:2 
and 2:3. If the two alloys are mixed in the proportion 
of 3:4 repectively (by weight), the ratio of ih and 
iron in the newly formed alloy 1s:- 
(a) 12 : 23 (b) 14: 25 
(c) 10 : 21 (d) 13 : 22 

[SSC, 2015] 


20 litres of a mixture contains 2096 alcohol and the 
rest is water. If 4 litres of water be mixed in it, the 
percentage of alcohol in the new mixture will be: 


(a) 335% (b) 165% 


(c) 25% (d) 25% 


[SSC Examination, 2014] 


There are two containers of equal capacity. The ratio 
of milk to water in the first container is 3:1, in the 
second container 5:2. If they are mixed up, the ratio 
of milk to water in the mixture will be: 
(a) 28:41 (b) 41:28 
(c) 15:41 (d) 41:15 

[SSC Examination, 2014] 


There are two vessels A and B. Vessel A is containing 
40 litres of pure milk and vessel B is containing 22 
litres of pure water. From vessel A, 8 litres of milk 
is taken out and poured into vessel B. Then 6 litres 
of mixture (milk and water) is taken out and from 
vessel B poured into vessel A. What is the ratio of 
the quantity of pure milk in vessel A to the quantity 
of pure water in vessel B? 


30. 


31. 


32. 


33. 


34. 


35. 


(a) 14:9 (b) 21:11 
(c) 24:13 (d) 14:5 
(e) 21:13 
[IBPS PO/MT Examination, 2014] 
The milk and water in two vessels A and B are in 


the ratio 4 : 3 and 2 : 3 respectively. In what ratio, 
the liquids in both the vessels be mixed to obtain a 
new mixture in vessel C containing half milk and 
half water? 
(a) 7:5 
(c) 3 : И 


(6) 5:2 
(d) 1:2 

[SSC, 2014] 
In what ratio must 25% hydrochloric acid be mixed 
with 60% hydrochloric acid to get a mixture of 40% 
hydrochloric acid? 
(a) 5 : 12 
(c) 3:4 


(b) 4:3 
(d)12:5 
[SSC CHSL (10-2) DEO & LDC, 2014] 


Sourav purchased 30 Kg of rice at the rate of $10 
per Kg and 35 Kg at the rate of $11 per Kg. He 
mixed the two. At what price per Kg should he sell 
the mixture to make a 30% profit in the transaction? 


(a) 12.5 (b) 13 
(c) 13.7 (d) 14.25 

[SSC Examination, 2013] 
In three vessels, the ratio of water and milk is 6:7, 


5:9 and 8:7, respectively. If the mixture of the three 
vessels is mixed, then what will be the ratio of water 
and milk? 


(a) 2431:3781 
(c) 4381:5469 


(b) 3691:4499 
(d) None of these 
[UPPCS Examination, 2012] 


The ratio of alcohol and water in 40 litres of mixture 
is 5:3. Then 8 litres of the mixture is removed and 
replaced with water. Now, the ratio of the alcohol 
and water in the resultant mixture is: 
(a) 1:2 (b) 1:1 
(c) 2:1 (d) 1:3 

[SSC Assistant Grade III Examination, 2012] 


Two vessels contain milk and water in the ratio 3:2 
and 7:3. Find the ratio in which the contents of the 
two vessels have to be mixed to get a new mixture 
in which the ratio of milk and water is 2:1. 
(a) 2:1 (b) 1:2 
(c) 4:1 (d) 1:4 

[SSC Examination, 2012] 
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36. 


37. 


38. 


39. 


A can contains a mixture of two liquids A and B in 
the ratio 7:5. When 9 litres of mixture are drawn 
of and the can is filled with B, the ratio of A and 
B becomes 7:9. Litres of liquid A contained by the 
can initially was: 


(a) 10 
(c) 21 


(b) 20 
(d) 25 
[SSC (GL) Examination, 2011] 


The ratio of the quantities of an acid and water in a 
mixture is 1:3. If 5 litres of acid is further added to 
the mixture, the new ratio becomes 1:2. The quantity 
of new mixture in litres is: 


(a) 32 (b) 40 
(c) 42 (d) 45 
[SSC (GL) Examination, 2011] 


An alloy contains copper, zinc and nickel in the ratio 
of 5:3:2. The quantity of nickel in Kg that must be 
added to 100 Kg of this alloy to have the new ratio 
5:3:3 is: 
(a) 8 
(c) 12 


(b) 10 
(d) 15 
[SSC (GL) Examination, 2011] 


A mixture contains 80% acid and rest water. Part of 
the mixture that should be removed and replaced by 
same amount of water to make the ratio of acid and 
water 4:3 is: 


40. 


41. 


42. 


(a) м (b За 
3 7 

(92м (à) 2% 
3 7 


[SSC Examination, 2011] 


A and B are two alloys of gold and copper prepared by 
mixing metals in the ratio 7:2 and 7:11 respectively. If 
equal quantities of the alloys are melted to form a third 
alloy C, the ratio of gold and copper in C will be: 


(a) 5:7 (b) 5:9 
(c) 7:5 (d) 9:5 

[SSC Examination, 2011] 
In a laboratory, two bottles contain mixture of acid 


and water in the ratio 2:5 in the first bottle and 7:3 in 
the second. The ratio in which the contents of these 
two bottles be mixed such that the new mixture has 
acid and water in the ratio 2:3 is: 


(a) 4:15 (b) 9:8 
(c) 21:8 (d) 1:2 

[SSC Examination, 2011] 
The ratio of milk and water in mixtures of four 


containers are 5:3, 2:1, 3:2 and 7:4, respectively. 
In which container the quantity of milk, relative to 
water is minimum? 
(a) First 
(c) Third 


(b) Second 
(d) Fourth 


[SSC (GL) Examination, 2010] 
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1. (а) 2.94 3.(c) 4. (с) 5. (6) 6 (с) 7. (b) 8. (с) 9. (Ы) 10. (b) 1. (c) 12. (a) 13. (d) 
14. (d) 15. (d) 16. (a) 17. (c) 18. (a) 19. (b) 20. (b) 21. (c) 22. (a) 23. (d) 24. (a) 











ExERcIsE-2 


1. (c) 2.(d) 3.(c) 4.(с) 5. (b 6.09) 7. (а) 8. (с) 9. (с) 10. (с) 11. (b) 12. (b) 13. (а) 
14. (b) 15. (b) 16. (b) 17. (d) 18. (a) 19. (a) 20. (c) 21. (d) 22. (a) 23. (c) 24. (d) 25. (d) 26. (d) 
27. (b) 28. (d) 29. (b) 30. (a) 31. (b) 32. (c) 33. (b) 34. (b) 35. (b) 36. (c) 37. (d) 38. (b) 39. (d) 
40. (c) 41. (c) 42. (c) 





| | EXPLANATORY ANSWERS H 
EXERCISE- I 


2. (d) Water Milk 
1. (a) S.P. = 330 per Kg 540 


0 
Gain = 10 % “% Ж 
CP = z 30x100 = z 300 
420 





110 11 


The required ratio of the two varieties of tea 


в = 6:5 
11 11 
120 1 420 


Quantity of cheaper tea _ 6 





Quantity of superior tea 5 


2 : 7 
C.P. of 1 Kg of C.P. of 1 Kg of : : : : 
cheaper іва (225) superior tea (30) Water is free, its cost can be taken as 0 paisa per litre. 
By method of alligation the ratio of water and milk is 
2:7, i.e., with 7 litres of milk, 2 litres of water is added, 
with 14 litres, water added is 4 litres. 
мее 3. (с) C.P. of 1 Kg of C.P. of 1 Kg of 
Ud у cheaper tea (325) superior tea ($30) 
Р ы Mean Price 
0-20 ей 459 e5 328 


П П П П Ж Б 
6 


Quantity of cheaper tea = 5 х 30 = 36 Kg. 230 228-22 228 225-23 


"Тһе required ratio of two varieties of tea 15 2:3. 
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4. (c) Pass % of boys Pass 96 of girls 7. (b)  CPoflKgof C.P. of 1 Kg of 
(7096) (85%) cheaper sugar (54.50) superior sugar (55.75) 
Average м 74 
7596 : 
Mean Price 
(55.50) 
10 5 Ж bu 
By Alligation rule: 15.75 — $5.50 25.50 — 24.50 
Numberofboys 10 2 =70.25 =71.00 





Quantity of cheaper sugar:Quantity of superior sugar = 
0.25:1 


Quantity of cheaper sugar _ 0.25 1 


Number of girls 5 1 


Total number of students = 480 








Number of boys = 480 x 2 _ Е. Quantity of superior sugar 1 4 
3 


320. 
75 E 


Quantity of dearer sugar 4 





5. (b) By method of alligation the required ratio is 4:15. 


2 SOP Quantity of dearer sugar = 75 x 4 = 300 Kg. 


8. (c) Let the С.Р. of spirit = $10 per litre 
S.P. of the mixture = $10 per litre 
Profit = 10% 


C.P. of the mixture = шан 


хо” 
/7х | " 


100 : 
= € — per litre 
11 





550 — 450 450 — 75 
C.P. of bes per litre C.P. of pure spirit 
100 : 375 per litre (10) 
4 15 EN РА 
Mean piiss 
6. (с) 4.80 5.50 с 
100 10 100 100 
5.25 = = 7 ——_Q= F—— 
ТЫ Xp айт 
Ж EN .— Quantity of water _ 10/11 _ 
'" Quantity of spirit 100/11 
&(5.50 — 5.25) = 30.25 (5.25 — 4.80) = 30.45 
9. (b) The existing solution has 40% salt. More salt is to 
be mixed to make 100% salt solution. So, by alligation 
Now LN thod 
' 45 9 method: 
4096 100% 
5 60 
9 superior sugar 
: . 9 0 
`. Quantity of superior sugar = M = 108 Kg. 20% 


50% 10% 
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Тһе two mixtures should be added in the ratio 5:1. 


. 300 
Required salt = 228 x 1 = 60 gm. 


10. (b) 1st cow-6% 2nd cow 7.5% 


0 
75 6 
Thus, we see that the ratio of the cost of two cows is 5:4. 


Cost of Ist cow = 350 
5+4 





x 5 = 3750 


1350 
x 


and, cost of 2nd cow = 4 = #600. 





11. (c) Here, alligation is applicable for ‘money per boy or 
girl’. 


Mean value of money per student = zu = 60Р. 
+ 


Boys 80 Girls 30 
60 
30 20 


Boys:Girl = 3:2. 





m x 3 = 39 
3+2 Е 
number of girls = 65 — 39 = 26. 


Number of boys = 


12. (a) I part II part 
10 (2:5 





12 3 
Ratio of quantities sold at 10% profit and 5% loss 
= 12:3 = 4:1 
: 50 
The quantity sold at 10% profit = x4 
4-1 
= 40 Kg 


and, the quantity sold at 5% loss = 50 — 40 = 10 Kg. 


13. (d) Average rate of interest 
. 100x 750 


= 5% per annum 
5000 x3 


5 / 
\ 


хи 


Investment at 3% рег annum 





= 2 x 5000 = 33000 
3+2 


Investment at 8% per annum 


= 2. x 5000 = 22000. 
372 








1600x100 32, 
5x7000 7 


Rate for II amount 


696 4% 
% . РА 
ES % 


(Average rate) 


10 
-% 


7 


14. (4) Overall rate of interest = 


Rate for I amount 


Ratio of two amounts = 2:5. 


Amount lent at 6% = 7 7000 = 32000. 


7 
15. (4) МІК = («7 = 567 ml 


Water = 729 — 567 = 162 ml 
Now, 200 EK: => x-8lIml 
162 +х 3 
16. (a) Let, the С.Р. of the spirit = $10 per litre. 
S.P. of the mixture = $10 per litre. 


Profit = 20% 





10x 100 
120 





C.P. of the mixture = € 


= <= per litre 


C.P. of water per litre C.P. of pure spirit 
(30) per litre (€10) 


СР. 


(Average rate) 


425 
я a 
20-02 225 -%0 

= — 2425 
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Quantity of water 5/3 1 
Quantity of spirit 25/3 5 





The required ratio is 500:25, or 20:1 
Number of labourers 20 





Number of supervisors 1 


Ratio of water and spirit = 1:5. 
840 20 


Number of supervisors 1 





17. (с) =10000 22000 
: 84 
Number of supervisors = за = 42. 


20. (Б) In this question, the alligation method is applicable 
on prices, so we should get the average price of mixture. 


S.P. of mixture = 320/litre, profit = 25%. 


Average price = 20 x — = $16Лите 


22 
ы 


1000 7000 


Number of officers _ 1000 1 Chemical Water 


Number of workers 7000 7’ 








1 
Number of officers = x 400 = 50. 
1-7 


Numbers of worker = 400 — 50 = 350. 


10 
18. (a) Average speed = m = 10 Km/h 


25 0 
16 

16 9 

12 

1 Chemical:water — 16:9. 


21. (c) In this question, the alligation method is applicable 
for the speed. 


Speed of bus Speed of train 
55 


M 
7 \ 


Ratio of time taken at 7 Km/h to 12 Km/h = 2:3. 285 
Time taken at 7 Km/h 





= 3289 ^ 10 = 4 hours. 8 
Distance covered at 7 Km/h 6 6 
=7 x 4 = 28 Km. Time spent in bus:time spent in train 
Distance covered at 12 Km/h 45 45 

= 100 — 28 = 72 Km. Su 


Distance travelled by train = 55 x 3 = 165 Km. 


19. (b) Average salary of Average salary of 22 
labourers (#75) supervisors (1600) -@ т part 2nd part 
18% profit 


< КОР. 


Mean salary of all 


the staff (2100) 14% 
(mean profit) 


2: РАЗ 


500 25 
4% 6% 


Alligation or Mixture ШІ 


Ratio of quantities sold at 8% profit and 18% profit 


= 4:6 = 2:3 
Therefore, the quantity sold at 18% profit 


_ 50 
243 





x 3 = 30 Kg. 


23. (d) I part II part 


2 
Мм 


12 
Ratio of quantities sold at 10% profit апа 5% loss 
= 12:3 =4:1 
EXERCISE-2 


The quantity sold at 10% profit 


_ 50 
4+1 


and, the quantity sold at 5% loss = 50 - 40 = 10 Kg. 





x 4 = 40 Kg 


. (a) Expenditure Saving 


12 x 
(% increase in exp.) % increase in saving) 


( 
10 
(% increase in income) 


N 


2 (given) 


чө 


We get two values of x, 7 and 13. But, to get a viable 
answer, we must keep in mind that the central value (10) 
must lie between x and 12. Thus, the value of x should 
be 7 and not 13. 


Required % increase = 7%. 


(BASED ON MEMORY) 


1. (с) 
Solution A Solution B 
10 30 
25 
5 15 


Ratio 1:3 


2. (d) Mean C.P of Alloy 
3х2000+1х 400  6000--400 6400 








—1600/kg 
4 4 
For 8 kg > 8 x 1600 
= “12800 
3. (c) 
2500 1500 
2250 
750 250 


Required Ratio 3:1 


. (c) Ethanol = 80 litre 


2 
After 15 replacement , Ethanol = |! - 2) = 60 


After 219 replacement, Ethanol 
вох(1 aj- 60x60 _ 45 
80 80 
water = 80 — 45 = 35 litres 








. (b) Let the capacity of each bottle = 63 litre (LCM of 7, 


7, 9) 
Ratio of milk and water in 3 bottles = 2 : 5, 3 : 4 and 
4:5 


2 
Milk in 17 bottle = —— x 63 = 18 litres 
245 


and water in 1% bottle = 63 — 18 = 45 litres 





Similarly, 274 bottle > Milk = =x 63 = 27 litres 


water = 63 — 27 = 36 litres 

3 bottle > Milk = 28 litres 

water = 35 litres 

Total Milk = 18 + 27 + 28 = 73 litres 
Total water = 45 + 36 + 35 = 116 litres 


Required ratio = 2 
116 
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7. (a) S.P of Mixture = 342 13. (a) S.P of Mixture = $39 
42 Profit = 30% 
. CP = po" =$35 С.Р of Mixture = $30 
32 24 


- NO 
i 2 N 


5 
y N 
10 5 Required > 3:1 


Required Ratio > 2: 1 14. (b) Assam Tea : Darjeeling Tea 
3432 
Quantity of Assam Tea — 35 kg 


8. (c) Milk quantity in Mixture = 10%(80) = 8 litres 


water quantity in Mixture = 72 litres 


Now 72 litres of water makes 80% Quantity of Darjeeling Tea = 14 kg 


- 100% > 90 litres To make this ratio 2 : 3, the quantity of Darjeeling Tea 


: : to be added = 17.5 — 14 = 3.5 kg 
Milk quantity in the new mixture = 90 — 72 = 18 litres 


-. Milk to be added = 18 — 8 = 10 litres 15. (b) ” ; 
9. (c) S.P of mixture = #324 Жи 
8 
C.P of Mixture = зей х100-%270 
: = 0 = Jf х 
1 4 
240 280 


Nc и Ratio > 1:4 
270 16. (b) Total Capacity: 


Ж № i 4-1-252 
10 30 


п. 11+4= 153 





Required Ratio > 1:3 iii. 7+ 3 = 104 
Total Water: 


10. (c) C ity of B taining wheat A = 24 К 
ныса ыы. ы 1. 4х6-4241х6-65х6 











B = 36 kg г: Е Е 
— ii. 11x 3=334x3=12 15 х3 
цагын Ш.7х6-423х6-1810х3х2 
Ratio of weight = 24 : 36 : 84 
Total ratio: 
E2327 
99:36 
2 
uantity of type A wheat in 3" box = x 84 11:4 
9 d ЭР 2-3-7 
= 14 kg 17. (d) Copper Ratio 
8 15 
11. (b) Sugar in 3 litre sugar solution = 60%(3) = 1.8 litres 11 EN Ж 
New Solution Quantity = 4 litres 5 
7 
% of sugar in New Solution = 1.8 100 = 45% Ж \ 
4 8.15 8 5 
7 22 11 7 
12. (b) Alcohol in 32 litres of solution > 20% (32) 
— 6.4 litres 110-105 56-55 
New Solution Quantity = 40 litres 154 74 
5 


4 : 
% of alcohol in new Solution = x10 = 16% 154 77 
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2 vi Water — 162 ml. 
2^ Milk remains the same, we are going to add water. 
522 2 parts — 162 ml. 
18. (a) Let C.P of profit = €100 3 parts > 16244. 
2 
= 0, нэн 
С.Р of Kerosene = 40%(100) = 740 3 gf: 
20% of kerosene added to Cost price of 1 litre of petrol -. water needs to be added = 243 — 162 = 81 ml. 
`. 1000 ml petrol + 200 ml kerosene = 1200 ml 
: 42 30х70--20х70.75 
1200 ml of Mixtures CP = 100 + 8 = €108 22. (a) Mean cost price = 20 
S.P of 1200 ml of Mixture = 100 + 20 = $120 
_ 210041415 3515 
120—108 = 50 iE a 70.3 < 
or. = 
Protte — x100 Gain = 80.5 — 703 
= 100/9 = 11.11% = 102 Sg. 
For 50 kg = 50x10.2 
19. (a) In initial mixture of vessel milk water = 80 : 18 =$ 510. 
-40:9 
In 49 litre of mixture 24. (d) Acid = (2 + 3 + *) = аат 401 litre 
Milk = 40 litre 372 a MS 
Water — 9 litre Mater Байыт 
Let 2x litres of milk and x litre of water be added 7 9 315 315 
i j + +х= 
According to the question 40 + 2х (49) +х=1 s Reyuited ito = 401 . 544 —á 
= 36+ 4x = 40 + 2х 315 315 
4x — 2x = 40 — 36 
2x=4 25. (d) In 60 kg of alloy A, lead = % x 60 — 36 kg 
x= 2| litre 











Tin = 2% x60 = 24 kg 
In 100 kg of alloy B, Tin = / х100-20 kg 
In 160 kg of new alloy, Tin = 24 + 20 = 44 kg. 


-. Milk added = 4 litres. 


20. (c) Mixture = 120 litre, water = 25% 
Water = 25% (120) = 30 litre 














Milk = 120 — 3 = 90 litre 26. (d) Tin : Iron 
After setting 20 litre of mixture, remaining mixture = A>1:2 -3)х5 
100 litre. B—2:3 = 5) хз 
In 100 litre of mixture, amount of milk and water will Making quantity equal. 
remain in the same percent. Tin : Iron 
Water = 25% (100) = 25 litre о = 15) +3 
. . В-›6:9 = 15) х4 
Milk = 75 litre Tin Гоп 
Now, he added 16.2 litre of milk and 3.8 litre of water. А — 15:30 
Milk = 75 + 16.2 = 91.2 litre B — 24 : 36 
Water = 25 + 3.8 = 28.8 litre In final mixture Tin : Iron = 39 : 66 
Total new mixture = 120 litre 13:22 
E 28.8 : А 
Required % = —— x120 = 24% 27. (b) In 20 litres of mixture, 
120 20х20 
Alcohol = = 4 litres 





21. (d) Milk : Water 
Water = 20 — 4 = 16 litres 


On adding 4 litres of water, 
Milk = 567 ml. Quantity of water = 16 + 4 = 20 litres 


7 : 2 in 729 ml mixture. 
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Quantity of mixture = 24 litres 30. (a) Milk in vessel A = 4/ 
Required per cent 7 


22 х100 =27 =162% Milk in vessel В = ГА 
24 3 3 





28. (а) Let the capacity of each container be x litres. Mlk айды 


In first container, х:у 
c 4 
Mills. litres c А 
4 
TE 
Mean fraction и 


X 
Water — 4 litres 


In second container — (5-2) 3 (4-0) [Using alligation] 














ЭЖ 2% 
Milk = — lit Marl 
шиг d = Ио: Ka 
2X 1 1 
Water = — litres =x p= — ]|7:5 
7 10 14 


On mixing both, we have, 
д €— ay 5x 31. (b) Hydrochloric Acid,, Hydrochloric Acid, 
uantity of milk = —+— 
4 4 7 











25 60 
21x42 4 
шэнги litres \ y^ 
28 28 40 
Quantity of water — 272 - ixi. litres Ж х 
4 7 28 20 : 15 
— litres Required ratio > 4 : 3 
32. (c) Total cost = (30 x 10 + 35 x 11) 
Required Mine. PE aga © ( 
28 28 = (300 + 385) = $685 
: 685х130 
29. (b) Initially Required sa, (985200 | 
Milk in Vessel А = 40 litres _ 685х130 _ 
Water in Vessel В = 22 litres Rate per Kg = ГЭЛЭН 313.7 
After first operation: 
Milk in Vessel A = 40 — 8 = 32 litres 33. (b) Quantity of milk in the mixture 
Water in Vessel B = 22 litres _ 6 5 8 
Milk in Vessel B = 8 litres 7131147 15 
Mixture іп Vessel В = 22 + 8 = 30 litres 1260 + 975 + 1456 
6 1 = 
After second operation (when 6 litres or — =- of the 2730 
цав. _ 3691 
mixture is taken out from B, it means = litres of water 2730 
tity of milk in the mixt 
and 5 litres of milk is taken out): Quantity ot mie m tie mixture 
: та 
Milk in Vessel А = 32+ : - n litres з 14 15 
_ 1470 + 1755 + 1274 
: 22 88. 2730 
Water in Vessel B = 22 — Ы = A litres 
_ 4499 
68 88 - 2730 


Required ratio = = 5 = 21:11 
The required ratio = 3691:4499. 
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34. (b) In 32 litres of mixture 36. (c) Let, the quantity initially of liquid A be 7x litre. 


Let, the quantity initially of liquid B be 5x litre. 


5 : 
шин (s 4 32] шинэ Quantity of A after 9 litres mixture drawn 


21 28x- 21 „. 
3 | = 7х = litres 
Water = (s x 32] = 12 litres 4 4 





: : Quantity of B after 9 litres mixture drawn and adding 9 
Required ratio = 20:20 = 1:1 








litres of B = 5x4 21 _ 20х+ 21 
35. (b) Let the ratio of contents (milk and water) of two 4 
vessels be ху . (28x- 21) 20х-21 7 
Е 474 9 


Amount of milk in first vessel == 
=> (252 – 140)x = 189 + 147 


: 2x 
Amount of water in first vessel БЕ 2 336 _ 
112 
м n Ty : : : 
Amount of milk in second vessel = ES The required quantity of 4 — 7x — 21 litres. 


: Зу 37. (4) Let, the quantity of acid in the original mixture be 
Amount of water in second vessel = — : : : Эг : 
10 x litre and quantity of water in the original mixture be 














Now, according to the question, 3x litre. 
È + 7у : a + ЭЎ 2:1 Therefore, PES - 1 
5 10 5 10 3х 2 
+ 5) = 
Bx TP 5 (2x Зу S EE ас 
5 10 : 510 => 2х+ 10 = 3х 


=> бх + Ty = 8х + бу > 3х - 2х = 10 





5 ғы > х= 10 
1 Therefore, quantity of new mixture 
x 
2 = 4х + 5 = 4(10) + 5 


Therefore, required ratio = 1:2 маа 


By Method ot Alligation: 38. (b) Let, the quantity of nickel mixel be x Kg 


Therefore, 
Milk-I Milk-II 204 x 3 





100 +x 11 


3 7 
5 10 
IN Ж > 11(20 + х) = 3(100 + x) 
2 
3 


220 + 11x = 300 + 3x 


2 b => llx- 3x = 300 - 220 
=> 8х = 80 








1.2 3 2 

10 3 5 3 2 x= уке 
_ 21-20 10-9 5 
7730015 39. (4) In the beginning, Acid:Water = 4:1 

1 1 Let x part of mixture be replaced by x part of water. 
©3015 


. . 4x х 
In х part of mixture, milk = 5 part and, water = E 
c part 
Now, according to the question, 


и 


Required ratio = 2 
30 15 
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Ах 2x 7y 
Asus 12-82 
x 5x 3 
E iid 3 Pole ? 
20-4х 4 = 20x+49y 2 
prm 3 50х-21у 3 
=> 60-12х=20+16х => 60x+147y =100x+42y 
=> 28x=40 = 100х-60х-147у-42у 
goat 10.2 => 40х-105у 
28 7 7 E x 105. 21 
y 40 8 


40. (c) Let the weight of alloy A be 1 Kg. 


Gold in A - Ke and copper -2 Kg. 42. (c) Milk in the first vessel 





= = 0.625 
In 1 Kg of alloy B, Gold =- Kg and -Hk 5 
шанг хайлах EE тэх ни шин аа Milk in the second vessel 
LIT түз її = 2 = 0.66 
Required ratio =| — 4 j| —4 3 
T quA d Milk in the third vessel 
3 
aft pies са 
18 18 Milk іп the fourth vessel 
41. (c) Let the required ratio be x: 
(е) Ч 4 = 2 = 0.636 


Now, according to the question, 11 
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INTRODUCTION 


Problems based on ages are generally asked in most of 
the competitive examinations. To solve these problems, 
the knowledge of linear equations is essential. In such 
problems, there may be three situations: 

(i) Age some years ago 

(11) Present age 
(11) Age some years hence 


If the age of A, t years ago, was n times the age 


of B and at present A's age is n, times that of В, 


SHORT-CUT 








then 
n- 
A’s present age = Nyt years 
n,—nm 
n -1 
and, B's present age — t years 
n=, 


Explanation 

Let the present age of B be x years. 

Then, the present age of A = n,x years 
Given, ¢ years ago, 


n(x — t) = пух — t ог, (n, — nx = (n, — 1) 


х = Ё 
n =M 
п,-1 | 
t years 
n 


Therefore, B’s present age = | 
ny—n, 





Or, 





п — 


and, A's present age — | 
п 





: ім years. 

1775 

Illustration 1: The age of father is 4 times the age of 
his son. If 5 years ago father's age was 7 times the age 
of his son at that time, then what is father's present age? 


Problems on Ages 







Two of these situations are given and it is required 
to find the third. The relation between the age of two 
persons may also be given. Simple linear equations are 
framed and their solutions are obtained. Sometimes, short 
cut methods given below are also helpful in solving 
such problems. 


METHODS 


Solution: The father's present age 





-1 
= B |» [Here, n, = 7, n, = 4 and t = 5] 
п-п, 


(4 5 6x4x5 
E SRI SS 


The present age of A is n, times the present age 


of B. If t years hence, the age of A would be n, 
times that of B, then 





— 40 years. 





, n,—1 
A's present age — | ім years 





n = № 
: п,—1 
апа B’s present age = t years 
п-п, 


Explanation 


Let the present age of B be x years. 
Then, the present age of A = n,x 
Given, f years hence, 


(nx +t) =n, (x + t) 
(n, = ny)x = (n, — Ut 


п,-1 
x= n,—-n, t 


or, 





or, 
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п,-1 
Therefore, B’s present age = 
1 


2 


ha years 


n=] 
and, A’s present age = E zd lu years. 
1 2 


Illustration 2: The age of Mr Gupta is four times the 
age of his son. After ten years, the age of Mr Gupta 
will be only twice the age of his son. Find the present 
age of Mr Gupta's son. 


Solution: The present age of Mr Gupta's son 


[Here, n, = 4, n, = 2 and t = 10] 
1 2 


— 5 years. 


The age of A, /, years ago, was n, times the age 


of B. If ¢, years hence A's age would be n, times 
that of B, then, 


n (t, +t, (n, —1) 
n =M 
t(n, —1)+1,(п,—1) 


and, B’s present age = years. 
n =N; 


A’s present age = + 1, years 





Explanation 


Let A’s present age = x years and B’s present age = y 
years. 


Given: x — t, =n, (y = 4) and x +t, =n, (y + b) 
ie,x-nmy-(l-n)t (1) 
and, х-л, y = (-1 + m) 2, (2) 
Solving (1) and (2), we get 


n (t, +t, )(n, —1) 
т\л 1, АЛ, +t, 
n —n, 


L (m, -1) +1, (п, =I) 


n =n, 





and, 


Illustration 3: 10 years ago Anu's mother was 4 times 
older than her daughter. After 10 years, the mother will 
be twice older than her daughter. Find the present age 
of Anu is: 


Solution: Present age of Anu 


_ 1 (n; -D- fn -1) 





№ 


Неге, n, = 4, п, = 2, t, = 10 and r£, = 10] 
1 2 1 2 


_ 10(2-1)+10(4-1) 10-30 
i 4-2 2 


The sum of present ages of A and В is S years. 


If, ¢ years ago, the age of A was п times the age 


= 20 years. 


of B, then 
Sn —t(n —1) 
Present age of A = mr | years, 
n- 
S+t(n-1) 
and, Present age of B = = 79и years. 
n 


Explanation 


Let the present ages of A and B be x and y years 
respectively. 


Given: х+у= 85 (1) 
апа, x-t-n(y- f) 
ог, х-пу=(1-п)ї (2) 
Solving (1) and (2), we get 
$п—1(п—1) 
шатн 

S+t(n-1) 

and, y= Ta ^ 


Illustration 4: The sum of the ages of A and B is 42 
years. 3 years back, the age of A was 5 times the age of B. 
Find the difference between the present ages of A and B. 
Solution: Неге, 5 = 42, n = 5 and t = 3 
Present age of A 
Sn-t(n-l) 42х5-3(5-1) 
п+1 5+1 


198 
= 33 years 


and, present age of B 

_ 42+Кп+1) 4243(5-1) 
ntl 5+1 
2%; 

= 6 = years. 


-. Difference between the present ages of A and В = 
33 — 9 = 24 years. 








Problems on Ages 


If, instead of sum (5), difference (D) of their ages 
is given, replace 5 by D and in the denominator (л 
+ 1) by (n — 1) in the above formula. 


The sum of present ages of A and B is S years. 


If, t years hence, the age of A would be n times 
the age of B, then 
Sn * t(n —1) 
present age of A = "o wu ys 
S — t(n 1) 


d t fB- 
and, present age o 41 


years. 
Explanation 


Let the present ages of A and B be x and y years, 
respectively 


Given: х+у= 8 (1) 
апа, x*t-n(y- д 
Or, x — ny — t(n — 1) (2) 
Solving (1) and (2), we get 

Sn * t(n —1) 

i n+l 

$—[(п—1) 

and, pct ал, 


Illustration 5: The sum of the ages of a son and father 
is 56 years. After four years, the age of the father will 
be three times that of his son. Find their respective ages. 


Solution: The age of the father 
Sn+t(n-l) _ 56х3-4(3-1) 
п+1 3+1 
[Неге, 5 = 56, t = 4 and л = 3] 


176 
= — = 44 years 
1 y 
S – t(n – 1) 
The age of son = ————— 
п+1 
2280-43-41) 
3-1 


48 12 
— = ears. 
4 y 


If the ratio of the present ages of A and B is a:b 
and ¢ years hence, it will be c:d, then 


fe à at(c — d) 
resent age = — — — 
S present age ad be 
bt(c—d) 
and, B's present аре = — —— . 
ad — bc 


Illustration 6: The ratio of the age of father and son 
at present is 6:1. After 5 years, the ratio will become 
7:2. Find the present age of the son. 

bt(c — d) 

ad — bc 

7, d 2 2 and і- 5] 


Solution: The present age of the son — 








[Неге, а = 6, b= 1, c 


1х 5(7 —2) 
= ее 5 years. 


If, with the ratio of the present ages, the ratio of the 
ages f years ago is given, then replace ¢ by (-/) in 
the above formula. 


Illustration 7: 6 years ago Mahesh was twice as old 
as Suresh. If the ratio of their present ages is 9:5 then, 
what is the difference between their present ages? 


Solution: Present age of Mahesh 

—at(c— d) 
ad — bc 

—9 x 6(2 — 1) 

© 1x9-5x2 








ІНеге, a = 9, b = 5, с = 2, d 
— 54 years 


1 and t=6 | 


Present age of Suresh 
—bt(c — d) 
~ ad - bc 
-5х6(2-1) 
7 1x9-5x2 
Difference of their ages = 54 — 30 = 24 years. 


= 30 years. 
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ЕХЕКС15Е-1 


. 10, years ago, Mohan was thrice as old as Ram was 
but 10 years hence, he will be only twice as old as 
Ram. Find Mohan’s present age. 

(b) 80 years 

(d) 76 years 


(a) 60 years 
(c) 70 years 


. The ages of Ram and Shyam differ by 16 years. 6 
years ago, Mohan’s age was thrice as that of Ram’s, 
find their present ages. 

(a) 14 years, 30 years 

(b) 12 years, 28 years 

(c) 16 years, 34 years 

(d) 18 years, 38 years 

. 15 years hence, Rohit will be just four times as old 
as he was 15 years ago. How old is Rohit at present? 
(a) 20 (b) 25 

(c) 30 (d) 35 

. A man’s age is 125% of what it was 10 years ago, 


1 
but 835 76 of what it will be after ten 10 years. 


What is his present age? 

(b) 50 years 

(d) 60 years 

. If twice the son's age be added to the father's age, 
the sum is 70 years and if twice the father's age 1s 
added to the son's age, the sum is 95 years. Then 
father's age is: 


(a) 45 years 
(c) 55 years 


(a) 40 years 
(c) 42 years 


(b) 35 years 
(d) 45 years 


. 3 years ago, the average age of a family of 5 members 
was 17 years. A baby having been born, the average 
age of the family is the same today? What is the age 
of the child? 


(a) 3 years (b) 5 years 

(c) 2 years (d) 1 year 

. The ratio of A's and B's ages is 4:5. If the difference 
between the present age of A and B 5 years hence 
is 3, then what is the sum of present ages of A and 
B? 

(a) 68 years 
(c) 76 years 


(b) 72 years 
(d) 64 years 
. The ages of A and B are in the ratio 6:5 and sum of 


their ages 1s 44 years. The ratio of their ages after 
8 years will be: 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


(a) 4:5 
(c) 3:7 


(b) 3:4 
(d) 8:7 


. One year ago the ratio between Samir and Ashok’s 


age was 4:3. One year hence the ratio of their ages 
will be 5:4. What is the sum of their present ages 
in years? 

(a) 12 years 
(c) 16 years 


(b) 15 years 

(d) Cannot be determined 
Ratio of Ashok's age to Pradeep's age is 4:3. Ashok 
will be 26 years old after 6 years. How old is Pradeep 
now? 

(b) 21 years 

(d) 24 years 


(a) 18 years 
(c) 15 years 
Jayesh is as much younger to Anil as he is older to 
Prashant. If the sum of the ages of Anil and Prashant 
is 48 years, what is the age of Jayesh? 

(b) 24 years 

(d) Cannot be determined 


(a) 20 years 
(c) 30 years 
5 years ago Mr Sohanlal was thrice as old as his 


son and 10 years hence he will be twice as old as 
his son. Mr Sohanlal's present age (in years) is: 


(a) 35 (b) 45 
(c) 50 (d) 55 
Three times the present age of a father is equal to 


eight times the present age of his son. 8 years hence 
the father will be twice as old as his son at that time. 
What are their present ages? 


(a) 35, 15 (b) 32, 12 
(c) 40, 15 (d) 27, 8 


The sum of the ages of a father and son is 45 years. 
5 years ago, the product of their ages was four times 
the father’s age at that time. The present age of the 
father is: 


(b) 36 years 
(d) None of these 


(a) 39 years 
(c) 25 years 
One year ago a father was four times as old as his 
son. In 6 years time his age exceeds twice his son’s 
age by 9 years. Ratio of their ages is: 


(a) 13:4 (b) 12:5 
(c) 11:3 (d) 9:2 
The ages of A, B and C together is 185 years. B is 


twice as old as A and C is 17 years older than A. 
Then, the respective ages of A, B and C are: 


Problems on Ages 


17. 


(a) 40, 86 and 59 years (0) 42, 84 and 59 years 
(с) 40, 80 and 65 years (d) None of these 


A father's age is three times the sum of the ages 
of his two children, but 20 years hence his age will 


be equal to the sum of their ages. Then, the father's 
age Is: 

(b) 40 years 

(d) 45 years 


(a) 30 years 
(c) 35 years 


EXERCISE-2 
(BASED ON MEMORY) 


. Eighteen years ago, the ratio of A's age to B's age 


was 8:13. Their present ratio's are 5:7. What is the 
present age of A? 

(b) 50 years 

(d) 60 years 


(a) 70 years 
(c) 40 years 
[SSC, 2015] 


. The average age of 30 students of a class is 14 years 


4 months. After admission of 5 new students in the 
class the average becomes 13 years 9 months. The 
youngest one of the five new students is 9 years 11 
months old. The average age of the remaining 4 new 
students 1s 
(a) 12 years 4 months 
(b) 11 years 2 months 
(c) 10 years 4 months 
(d) 13 years 6 months 

[SSC, 2015] 


. The sum of the ages of two brothers, having a 


difference of 8 years between them, will double after 
10 years. What is the ratio of the age of the younger 
brother to that of the elder brother? 
(а) 8:9 (b) 10 : 13 
(с) 7:11 (9) 3:7 

[SSC, 2014] 


. After replacing an old member by a new member, it 


was found that the average age of five members of 
a club is same as it was 3 years ago. The difference 
between the ages of the replaced and the new 
members is: 
(a) 2 years 
(c) 8 years 


(b) 4 years 
(d) 15 years 
[SSC, 2014] 


. The ratio of the present ages of A and B is 7:9. 


6 years ago the ratio of : of A’s age at that time 


and : of B’s ageat that time was 1:2. What will 


be the ratio of A’s to B’s age 6 years from now? 


(a) 4:5 (b) 14:15 
(c) 6:7 (d) 18:25 
(e) 22:25 


[IBPS PO/MT, 2014] 


—! 
. The present age of Romila is 4 that of her father. 


After 6 years her father’s age will be twice the age 
of Kapil. If Kapil celebrated fifth birthday 8 years 
ago, what is Romila’s present age? 
(b) 7.5 years 
(d) 8.5 years 


(a) 7 years 

(c) 8 years 

(е) None of these 
[IBPS PO/MT, 2013] 


. The average age of women and child workers in 


factory was 15 years. The average age of all the 16 
children was 8 years and the average age of women 
workers was 22 years. If 10 women workers were 
married, then the number of unmarried women 
workers is: 


(a) 16 (b) 12 
(c) 8 (d) 6 
[UPPCS, 2012] 


. The age of a father is three times of that of his son. 


After 5 years, the double of father’s age will be 
five times the age of son. The present age of father 
and son is: 


(b)36 years, 12 years 
(d)45 years, 15 years 
[UPPCS, 2012] 


(a) 30 years, 10 years 
(c) 42 years, 14 years 


. The sum of the ages of 4 members of a family, 5 


years ago, was 94 years. Today, when the daughter has 
been married off and replaced by a daughter-in-law, 
the sum of their ages is 92. Assuming that there has 
been no other change in the family structure and all 
the people are alive, what is the difference between the 
age of the daughter and that of the daughter-in-law? 
(b) 11 years 

(d) 19 years 


(a) 22 years 
(c) 25 years 
(е) 15 years 

[IBPS PO/MT, 2012] 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


The ratio between the present age of Manisha and 
Deepali is 5:x. Manisha is 9 years younger than 
Parineeta. Parineeta's age after 9 years will be 
33 years. The difference between Deepali's and 
Manisha's age is same as the present age of Parineeta. 
What will come in place of x? 
(a) 23 (b) 39 
(c) 15 (d) None of these 

[IBPS Bank PO, 2011] 


The ratio between the present ages of Ram and 
Rakesh is 6:11. 4 years ago, the ratio of their ages 
was 1:2. What will be Rakesh's age after five 
years? 

(a) 45 years 
(c) 49 years 


(b) 29 years 
(d) Cannot be determined 
[Corporation Bank PO, 2011] 


The ratio between the present ages of Ram Rohan 
and Raj is 3:4:5. If the average of their present ages 
is 28 years then what will be the sum of the ages 
of Ram and Rohan together after 5 years? 


(a) 45 years (b) 55 years 
(c) 52 years (d) 59 years 

[Bank of Baroda PO Examination, 2011] 
In a family, mother's age is twice that of daughter's 
age. Father is 10 years older than mother. Brother is 
20 years younger than his mother and 5 years older 
than his sister. What 1s the age of the father? 


(b) 60 years 
(d) 55 years 


(a) 62 years 
(c) 58 years 
[SSC, 2011] 
The ratio of the ages of Ram and Rahim 10 years 
ago was 1:3. The ratio of their ages 5 years hence 
will be 2:3. Then the ratio of their present ages 
is: 
(a) 1:2 
(c) 3:4 


(b) 3:5 
(d) 2:5 

[SSC, 2011] 
The average age of 11 players of a cricket team is 
increased by 2 months when two of them aged 18 
years and 20 years are replaced by two new players. 
The average age of the new players is: 


(a) 19 years 1 month 
(b) 19 years 6 months 
(c) 19 years 11 months 
(d) 19 years 5 months 
[SSC, 2011] 


Shan is 55 years old, Sathian is 5 years junior to 
Shan and 6 years senior to Balan. The youngest 


17. 


18. 


19. 


20. 


21. 


brother of Balan is Devan and he is 7 years junior 
to him. So what is the age difference between Devan 
and Shan? 

(a) 18 years 
(c) 13 years 


(b) 15 years 
(d) 7 years 

[SSC, 2011] 
The age of the father is 30 years more than the son’s 
age. Ten years hence, the father’s age will become 
three times the son’s age that time. What is the son’s 
present age in years? 
(a) Eight 
(c) Five 
(е) None of these 
[SBI Associates Banks PO, 2011] 


The ratio of the present age of Manoj to that of 
Wasim is 3:11. Wasim is 12 years younger than 
Rehana. Rehana’s age after 7 years will be 85 years. 
What is the present age of Manoj’s father, who is 
25 years older than Manoj? 


(b) 67 years 
(d) 69 years 


(b) Seven 
(d) Cannot be determined 


(a) 43 years 

(b) 45 years 

(е) None of these 
[IOB PO, 2011] 


Raman’s present age is three times his daughter’s 


9 
and 13 of his mother’s present age. The sum of 


the present ages of all three of them is 125 years. 
What is the difference between the present ages of 
Raman’s daughter and Raman’s mother? 

(b) 40 years 

(d) Cannot be determined 


(a) 45 years 

(c) 50 years 

(е) None of these 
[Allahabad Bank PO, 2011] 


The ratio of the present ages of Ram and Rakesh 
6:11. 4 years ago, the ratio of their ages was 1:2. 
What will be Rakesh’s age after 5 years? 

(b) 29 years 

(d) Cannot be determined 


(a) 45 years 

(c) 49 years 

(е) None of these 
[Corporation Bank PO, 2011] 


The ratio between the ages of a father and a son at 
present is 5:2, 4 years, hence the ratio between the 
ages of the son and his mother will be 1:2. What is 
the ratio between the present ages of the father and 
the mother? 
(a) 3:4 

(c) 4:3 


(b) 5:4 
(d) Cannot be determined 
[Allahabad Bank PO, 2010] 
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22. 


23. 


24. 


25. 


26. 


27. 


Radha’s present аре is three years less than twice 
her age 12 years ago. Also the ratio between Raj’s 
persent age and Radha’s present age in 4:9. What 
will be Raj’s age after 5 years? 


(b) 7 years 

(d) None of these 
[Punjab and Sind Bank PO, 2010] 
The ratio of the present ages of Swati and Trupti 
is 4:5. 6 years hence the ratio of their ages will be 
6:7. What is the difference between their ages? 

(b) 3 years 

(d) Cannot be determined 
[Punjab National Bank PO, 2010] 


The ratio of the present ages of Anju and Sandhya is 

13:17, 4 years ago the ratio of their ages was 11:15. 

What will be the ratio of their ages 6 years hence ? 

(a) 3:4 (b) 7:8 

(c) 5:4 (d) None of these 
[Corporation Bank PO, 2010] 


The present ages of Vishal and Shekhar are in the 
ratio of 14:17. 6-years from now, their ages will be 


in the ratio of 17:20. What is Shekhar’s present age 
9 


(a) 12 years 
(c) 21 years 


(a) 2 years 
(c) 4 years 


(b) 51 years 
(d) 28 years 
[Bank of India PO, 2010] 


Ram's present age is three times his son's present 


(a) 17 years 
(c) 34 years 


age and 2 of his father's present age. The average 


of the present ages of all of them is 46 years. What 
is the difference between the Ram's son's present 
age and Ram's father's present age? 

(b) 88 years 

(d) None of these 
[Bank of Baroda PO, 2010] 


The ratio of the ages of Anubha and her mother 
is 1:2. After 6 years the ratio of their ages will be 
11:20. 9 years before, what was the ratio of their 
ages? 

(a) 3:5 
(c) 1:4 


(a) 68 years 
(c) 58 years 


(b) 2:7 
(d) 2:5 
[Syndicate Bank PO, 2010] 


28. 


29. 


30. 


31. 


32. 


33. 


The ratio of the age of Tina and Rakesh is 9:10. 10 
years ago the ratio of their ages was 4:5. What is the 
present age of Rakesh? 
(a) 25 years 
(c) 30 years 


(b) 20 years 
(d) 24 years 
[Bank of Baroda PO, 2010] 


A man is 3 years older than his wife and four times 


as old as his son. If the son becomes 15 years old 
after 3 years, what is the present age of the wife? 
(b) 51 years 

(d) 45 years 


(a) 60 years 
(c) 48 years 
[SSC, 2010] 


7 years ago, the ages (in years) of A and B were in 
the ratio 4:5; and 7 years hence they will be in the 
ratio 5:6. The present age of B is: 
(b) 63 years 
(d) 77 years 


(a) 56 years 
(c) 70 years 
[SSC, 2010] 
Radha's present age is 3 years less than twice her 
age 12 years ago. Also, the ratio of Raj's present age 
to Radha's present age is 4:9. What will be Raj's 
age after 5 years? 
(a) 12 years 
(c) 21 years 
(e) None of these 
[Punjab and Sind Bank PO, 2010] 


The ratio of the ages of a father and a son at present 
is 5:2. 4 years hence, the ratio of the ages of the 
son and his mother will be 1:2. What is the ratio of 
the present ages of the father and the mother? 

(a) 3:4 (b) 5:4 

(c) 4:3 (d) Cannot be determined 
(e) None of these 


(b) 7 years 
(d) Cannot be determined 


[Allahabad Bank PO, 2010] 


Ratio of the ages of Tania and Rakesh is 9:10. 10 
years ago, the ratio of their ages was 4:5. What is 
the present age of Rakesh? 

(b) 20 years 

(d) 24 years 


(a) 25 years 

(c) 30 years 

(e) None of these 
[Indian Bank PO, 2010] 
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Exercise- | 
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EXERCISE-2 





1. (b) 2.(c) 3.(d) 4.(d) 5.(с) 6. (с) ТЯ 8.(d) 9. (а) 10. (d) П. (c) 12. (d) 13. (b) 
14. (b) 15. (c) 16. (a) 17. (c) 18. (a) 19. (c) 20. (c) 21. (d) 22. (d) 23. (b) 24. (d) 25. (c) 26. (d) 


27. (d) 28. (b) 29. (c) 30. (d) 31. (e) 32. (d) 33. (b) 








[| EXPLANATORY ANSWERS | | 
EXERCISE-1 
1. (c) Let, Mohan's present age be x years and Ram's or, 9 x 3 x= 50 50 
present age be y years. 4 6 6 4 
Then, according to the first condition, ot, 5х 250 or, x = 50 years. 
x- 10 = 3(y - 10) 12 12 
or, x — Зу = -20 41) 5. (а) Let, son’s age ( in years ) = x and father’s age (in 
years) = у 


Now, Mohan’s age after 10 years : 

Given: 2x +y = 70 and, x + 2y = 95 
= (x + 10) years : 
Solving for y, we get y = 40. 
Ram's age after 10 years = (y + 10) 

(x + 10) = 2(y + 10) 
or, x — 2y = 10 ...(2) 
Solving (1) and (2), we get 


x = 70 and, y = 30 


6. (c) Present age of 5 members 
=5 x 17+3 x 5 = 100 years 
Also, present ages of 5 members + Age of the baby 
= 6 x 17 = 102 years 
Age of the baby = 102 — 100 = 2 years. 


Mohan’s age = 70 years and Ram’s age = 30 years. 
. (a) Let, Ram's age = x years 
So, Mohan’s age = (x + 16) years 
Also, 3x 6) =x+16-6 ог, х= 14 
Ram’s age = 14 years 
and, Mohan’s age = 14 + 16 = 30 years. 
. (b) Let, the present age of Rohit be x years 
Then, given: x + 15 = 4(x - 15) > х= 25. 
. (b) Let, the present age be x years. 
Then, 125% of (x - 10) =x 


and, SIN of (x + 10) =x 
125 % of (x - 10) = 835% of (x + 10) 


5 5 
or, — (х- 10) = — (х- 10 
46 ) 66 ) 


. A 4 
. (b) Given: —=- or, В=- А 
В 5 4 


5 


and, В – (А + 5) = 3 or, В=А+8 
2 424 
4 
АГ =8 

ог, Л = 

/. А = 32 years 

and, B = 2 х 32 = 40 уеагѕ 


А +В = 40 + 32 = 72 years. 


. (d) Let, present ages (in years) of A and B respectively, 


are 6x and 5x. 

Given: бх + 5х = 44 => x=4 
Ratio of ages after 8 years will be 
6x + 8:5x + 8 

or, 32:28 or, 8:7. 
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9. (с) Let, one year ago 
Samir’s age be 4x years 
and, Ashok’s age be 3x years 
Present age of Samir = (4x + 1) years 
Present age of Ashok = (3x + 1) years 
One year hence 
Samir’s age = (4x + 2) years 
Ashok’s age = (3x + 2) years 
According to question, 
4х+2_5 ng ee de еі 
3x+2 4 
or, х= 2. 
Sum of their present ages = 4х + 1 + 3x + 1 
= Te F2 
= 7 x2 +2 = 16 years. 
10. (с) Let, the present ages of Ashok and Pradeep be 4x 
and 3x 
So that 4x + 6 = 26 > x=5 
Present age of Pradeep is 3x = 3x5, 1.е., 15 years 
11. (b) 
A-J=J-P 
2J=A+P 
2J = 48 
J = 24 years 
12. (c) Let, Mr Sohanlal's age (in years) = x 
and his son's age = y 
Then x -523(y 5) i.e., x - 3y + 1020 
and, х + 1022 (y + 10) iex -2y - 1020 
Solving the two equations, we get 
x = 50, y = 20. 
13. (b) ЗЕ = 85 = |F = 8/35 
Е+8 = 2 (5 + 8) 
Е+8 = 28 + 16 
8 
p 8-25-16 
8S + 24 = 6S + 48 
EXERCISE-2 


(BASED ON MEMORY) 


(b) Let A — age of A (Present) 
B — age of B (Present) 


4-18 
4-18 _% 
зїй 


28-18 | 
B-18 =з 


14. 


15. 


16. 


17. 


28 = 24 
5-12 
F=8/3xS 

= 8/3x12 => 32 














(b) Let, father’s present age = x years 

Then, son’s present age = (45 — x) years 

Given: (x - 5)(45 - x 5) = 4x - 5) 

or, x? — 41x + 180 = 0 or, (x — 36)(х – 5) = 0 
х = 36 уеагѕ. 





(с) Let, the present ages of father and son be x and у 
years, respectively 


Then, (x — 1) = 4(y - 1) 


ог, 4у-х-3 ... (1) 
and, (x + 6) – 2(y + 6 =9 
or, -2y +x = 15 ...(2) 





Solving (1) and (2), we get, x 233, y = 9 
Ratio of their ages = 33:9 = 11:3. 
(b) Let, A’s age be x years 
B’s age be 2x years 
C’s age = (x + 17) years 
According to the question, 
х + 2х + (x + 17) = 185 
4x = 185 - 17 = 168 x = 42 
A’s age = 42 years 
B’s age = 84 years 
C’s age = 42 + 17 = 59 years. 
(a) Let, the present age of father be x years and the 
present age of son be y years. 


x = 3y 2400 
Also, (x + 20) = (у + 20 + 20) ...(2) 
Solving (1) and (2), we get 
x = 30 years. 


58-126 
шэг и 
7В-126 % 


65B - 1638 = 56B - 1008 














9B = 630 

B=70 

ds va 
7 


= 5х 70-50 years. 
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2. 


(c) Let a be the age of youngest student. 


According to the question, 
1 11 
Es jud = 3 
зом; +9 +44 35(1334) 
1 11 
30|14+—|+9+—+4а=35х13+ 
3 12 


“a= юм years 


10 years 4 months. 





35x3 
4 


(4) 15 brother — A (present age) 
214 brother — В (present age) 

Given > А-В-8 years (1) 
Sum of their age will double after 10 years 

~. A104 B-10 — 2(A44 B) 

A+B=20 (2) 
TN PET 

“А 14 й 

(4) Increase in ages of five members in 3 years = (3 x 
5) years = 15 years 














From (1) and (2) = |4-14|B - 6|. 














Since the average age remains same, therefore, required 
difference = 15 years 

(c) Let, the present age of A be 7x years and that of B 
be 9x years. 











3(7x—6) 1 
Now, 6 years ago, 3(9x — 6) = 2 
or, 42x — 36- 27x - 18 
or, 15x = 18 
x= P years 

5 
Ratio after 6 years 
7x6 46 

5 ELI DO" 

9x5 +6 54430 84 


Required ratio = 6:7 
(c) Kapil’s present age = (8 + 5) = 13 years 
Kapil’s age after 6 years =13 + 6 = 19 years 
Now, Romila's father’s age = 2 x Kapil’s age = 2 x 19 = 
36 years 
Father’s present age = 38 — 6 = 32 years 


1 
Romila’s present аре т" father’s present age 
1 
шта ы. 


(4) Let, unmarried women workers аге x, then as рег 
question, 


16х8+22х(10+х) _ 1 
16+10+x 


5 





10. 


11. 


12. 


=> 128 + 220 + 22x = 390 + 15x 
=> 7х=42 
x=6 
(d) Let, present age of son is x years and then present 
age of father is 3x years then, 
5 (x + 5) = 2 (3х + 5) 
=> 5х +25 = бх + 10 
х = 15 уеагѕ 
Present age of father 
= 45 years. 


(a) There are four members in a family. Five years ago 
the sum of ages of the family members = 94 years 


Now, sum of present ages of family members = 94 + 5 x 
4 = 114 years 


Daughter is replaced by daughter-in-law. 
Thus, sum of family member’s ages becomes 92 years. 
Difference = 114 — 92 = 22 years 


(d) Given Parineeta’s age after 9 years = 33 years 
Parineeta’s present age = 33 — 9 





= 24 years 
Manisha's present age = 24 — 9 
= 15 years 
Deepali’s present age = 15 + 24 
= 39 years 
Hence, ratio between Manisha and Deepali 
= 15239) = 5:13 
x = 13 
(c) Let, the age of Ram = x and, Rakesh = y, then, B 
6 У 
= 11 
ЮЕ 2. 
"WT 
According to the question, 
х-4 1 
y-4 7 
2Х-8-у-4 
2 X g -у-4 
VI og =a ee 
11 
2 = 
11 
y = 44 years 


Age of Rakesh after 5 years 
= 44 + 5 = 49 years 


(d) Let, the ages of Ram, Rohan and Raj be 3x, 4x and 
5x respectively. 
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13. 


14. 


15. 


16. 


Then, 

3x c 4x4 5x — 28 
3 

=> 4х = 28 


28 
=> uz а = 7 уеагѕ 


So, the present ages of Ram and Rohan together 

= 3x + 4x 

= 7х= 7х7 

= 49 уеагѕ 

Hence, ће sum of the ages of Ram and Rohan together 
after 5 years 


-49-5х2 
= 49 + 10 
= 59 years 
(b) Let, the age of the daughter be x. 
Then, age of brother 
=x + 5 years 
Therefore, age of mother 
= 2x years 
2х -20 =х+5 
> 2Х-х-5-20 
=> Х- 25 years. 
Age of mother = 2х 
= 2 x 25 = 50 years 
Age of father = 50 + 10 = 60 years 
(b) Let 10 yr ago, ages of Ram and Rahim were x yr 
and 3x yr, respectively 
Then, present age of Ram = (x + 10) and present age of 
Rahim = (3x + 10) 


According to the question: 


(x+10+5) _2 


(3x41045) 3 


3x + 45 = 6x + 30 
3x = 15 

5-53 

Hence, required ratio 
3:9 


(с) Total increase = 11 x 2 = 22 months 
Therefore, sum of the ages of both cricketers 
= (18 + 20) years 22 months = 38 years 22 months 
Hence, Average age = 19 years 11 months 
(a) Shan’s age = 55 years 
Sathian's age = 50 - 5 
= 50 years 
Balan’s age = 50 — 6 = 44 years 
Devan’s age = 44 — 7 = 37 years 


17. 


18. 


19. 


20. 


21. 


Difference between Shan’s аре апа Devan’s аре 
= 55 — 37 = 18 years 
(c) Let the son’s present age be x years. Then the father’s 
present age is (x + 30) years. 
Father’s age after 10 years = (x + 40) years 
Son’s age after 10 years = (x + 10) years 
According to question: 
(x + 40) = 3(x + 10) 
=> x+40=3x +30 
=> 2х=10 
х= 


(a) Present age of Rehana = 85 — 7 = 78 years 
Present age of Wasim = 78 — 12 = 66 years 


3 
Present age of Manoj = п x66 = 18 years 


Present age of Manoj’s father = 18 + 25 = 43 years 
(c) Let, Raman’s present age be x years. 


x 
his daughter’s present age 73 years 


З 13 
His mother’s present age = years 


Now, according to the question, 
МЕЛС 
3 9 


Эх + Эх +13х 5 


=> 25х=125х9 
125х9 
x= = 
25 


45 





13x x 13x-3x 10x 
3 9 9 








Required difference 


= у x 45 = 50 years. 


(с) Let, the present age of Ram and Rakesh be 6x and 
11х years respectively. According to question, 





6x-4 1 

Пх-4 2 

> 12х-8=11х-4 
х-8-4-4 


present age of Rakesh = 11 x 4 = 44 years 
After five years, Rakesh’s age = 49 years 


(d) Let, the ages of father and son are 5x and 
2x years. 


After four years the age of son = 2x + 4 
After four years the age of mother = 4x + 8 
So the present age of mother = 4x + 4 
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22. 


23. 


24. 


25. 


Ratio of the age of father and mother = 5x:(4x + 4) 
Data are insufficient, so cannot be determined. 
(d) Present age of Radha = x years. 
According to question, 

x +3 = 2(х - 12) 

х+3 = 2х -24 

25-27 

Present age of Raj:Present age of Radha = 4:9 





Present age of Raj = 274 =12 


After 5 years аре of Кај = 12 + 5 = 17 years 
5+6 6 

b == 

e T+6 7 

7S + 42 = 6T + 36 











7$ - 6T = 36 - 42 (2-1) 
7x © —6т—-—6 
5 
287-307: 
5 
-2T = -30 
T = 15 then $ = - = 2р 


Difference = 15 — 12 = 3 years 
13x-4 11 
d = 
ч) 17х-4 15 
195x - 60 = 187x - 44 
195x — 187x = -44 + 60 











8х = 16 
2022 
| . 13x2+6 
Ratio of their ages after 6 years = ——— — 
17x2+6 
2 mm 
40 5 
(c) Let V be the present age of Vishal and S be of 
У 14 
Shekhar — = — 
5 17 
145 
Nm 
17 
V 
Again, ыг = H 
5-6 20 
20V + 120 = 17S + 102 
20 x ns + 120 = 17S + 102 
280S 
т + 120 = 17S + 102 


120 — 120 = 17S Em 
17 


26. 


27. 


28. 


29. 





1g — 2898-2808 
17 
18х17 _ 
“ийн 
34 = 8 


(4) Suppose age of Ram = R 
His son's age = S 
and his father's age = F 


2 
According to the question, S — R and В =F x 5 
3 








SUR 
702 
and rete де 
3 
В +5+Е = 46 х3 
м. 
2 
В = 36 
s= 2 —12 
3 
5x36 
dar = 


Difference = 90 — 12 = 78 years 


(d) Ratio of the present age of Anubha and her mother 
- 1:2 











According to question, шилээ” = 
2x+6 20 
20x + 120 = 22x + 66 
2x = 54 
327 
Before 9 years the ratio of Anubha and her mother 
RES MEME NUN 
27x2-9 45 
(b) Let, the age of Tina and Rakesh is 9x and 10x. 
9x —10 4 
10х-10 5 
45x — 50 = 40x — 40 
S= 10 
х=2 


Present age of Rakesh 
= 10x = 10 x 2 = 20 years 
(c) Let, the present age of the son be x years. 
Therefore, the present age of the father = 4x years 
According to the question x + 3 = 15 years 
Therefore, as x = 15 — 3 = 12 years 
Hence, the present age of the father = 4x 
= 4 x 12 = 48 years 
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30. 


31. 


(d) Let, A’s present age be x and B’s present age be y. 
Now, according to the question 








х-7 4 

у-7 5 0) 
х+7 5 

у+7 6 jl) 
Above equations become 

5х — 4y = 74 ...(3) 
6x —Sy=-7 .. (4) 


On solving these equations, we get x = 63 and y = 77 
B’s present age = 77 years. 


(е) Let, the present ages of Raj and Radha be 4x and 
9x. 


Then, according to the question, 
9х = 2(9х - 12) -3 => 9х-27 х 
Raj’s present age = 4х = 12 years 





3 years 





After 5 years, Raj’s age will be 12 + 5 = 17 years 


32. 


33. 





F 5 
die 
шаг 2 
S+4 T 
M+4 2 


From the above equation we can't find the ratio between 
father and mother. 


(b) Let, the ages of Tina and Rakesh be 9x and 10x 
respectively. 





Then, 95-10 4 
10х-10 5 

=> 45х-40х-50-40 
10 _ 


> x=—=2 
> 


Rakesh’s present age = 10x = 10 x 2 = 20 years. 


This page is intentionally left blank 


CHAPTER 







17 


INTRODUCTION 


When a person A borrows some money from another 
person B, then A has to pay certain amount to B in 
exchange of using the money. This amount paid by A is 
called /nterest. The total amount of money borrowed by 
A from B is called the Principal. The money paid back 
to B, which comprises the principal and the interest is 
called the Amount. 


In other words, 
Amount = Principal + Interest 


The interest is usually charged according to a specified 
term, which is expressed as some per cent of the principal 
and is called the rate of interest for a fixed period of 
time. This fixed period may be a year, six months, three 
months or a month, and correspondingly the rate of 
interest is charged annually, semi-annually, quarterly or 


Simple Interest 


monthly basis. For Examinationple, the rate of interest 
is 5% per annum means, the interest payable on $100 
for one year is $5. 

Interest is of two types: 


1. Simple Interest 2. Compound Interest 


SIMPLE INTEREST 


When interest is payable on the principal amount only, it 
is called Simple interest. For example, simple interest on 
3100 at 5% per annum will be 85 each year, that is, at 
the end of the first year, total amount will be $105. At 
the end of the second year, it will be €110, and so on. 
Thus, simple interest is the interest computed on the 
principal amount for the entire period it is borrowed. 
In this chapter, we shall limit ourselves to simple interest. 
Compound interest will be discussed in the next chapter. 


| | BASIC FORMULAE 11 


If P stands for principal, Ё is the rate per cent per annum, 
T is the number of years, / is the simple interest and A 
is the amount, then 





» 7 и Principal x Rate x Time 
% 100 
PxRxT 
ези 


Illustration 1: Find the simple interest оп $5200 for 
2 years at 6% per annum. 


Solution: Here, Р = #5200, Т = 2 years and R = 6% 


РхКхТ 5200х6х2 
100 100 


= 3624. 





Simple interest = 





ГЕ Principal 100 х Simple Interest 
021 иас Rate x Time 


100x7 

RxT 

Illustration 2: A man earns 3450 as interest in 2 years 
on a certain sum of money invested in a company at the 
rate of 12 per cent per annum. Find the sum invested 
by the man in the company. 


Solution: We have, / = 2450, T = 2 years, 





on P= 


К = 12% per annum 


_ Ix100 _ 450х100 
RxT 12.2 





= $1875. 


Thus, the money invested by the man was $1875. 
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8 100 х Simple Interest 
Rate = — - 
Principal x Time 


or R = 100x / 
PxT 


Illustration 3: At what interest rate per annum, in 4 
years, a sum of 75000 will become $6000? 


Solution: Here, P = %5000, A = %6000, 7 = 4 years 
So, Z= A — P = “(6000 — 5000) = $1000 
100x7 _ 100x1000 














R= = 5% 
PxT 5000x 4 
| 100x Simple Interest 
Time = "e 
l 4] Rate x Principal 
Те 100х1 
RxP 


Illustration 4: Іп what time $1200 will earn an interest 
of 3240 at 5% per annum? 
Solution: Here, P = $1200, / = 3240, В = 5% 

100x7 100x240 


E =4 | 
RxP 1200х5 Jeans 





SHORT-CUT 


If a certain sum in T years at R% per annum 


amounts to <A, then the sum will be 
100x A 
~ 100+ RxT 
Explanation 
Let the principal be x 
Simple interest = “(4 — x) 
xx RxT 
100 
=> 1004 – 100х = xRT 
=> (100 + RT)x = 1004 
100x A 
100+ RxT ` 


А-х- 





Illustration 6: What principal will amount to $570 at 
4% per annum in T years? 
Solution: We have, 4 = 3570, R = 4% per annum, 


7 
T = — years. 
2 y 


7 Amount = Principal + Simple Interest 
Principal x Rate x Time 
100 
Rate x Time 
100 | 





= Ргїпсїра1 + 


= Ргїпсїра1 (+ 





on A= — - 
Illustration 5: Mahesh borrowed 33000 from his friend 
Suresh at 15 per cent per annum for 3 years. Find the 
interest and money returned by Mahesh to Suresh. 
Solution: Here, Р = $3000, R = 15% per annum, T = 
3 years 
PxRxT 3000х15х3 

100 100 

л A= P + I = $3000 + 31350 = $4350. 

Thus, Mahesh paid $1350 as interest to Suresh, the 
total amount Mahesh returned to Suresh = 74350. 





I= = 31350. 





METHODS m 
_ 100x4 _ 100x570 
100+RxT 100+4x 7/2 
_ 100х 570 — #500 
114 


1 
Thus, 2500 will be #570 at 4% per annum in 3 5 years. 


The annual payment that will discharge a debt of 


ХА due in T years at R% per annum 18 


1004 


1007 + 74-0 


Annual payment = € 


Explanation 
Let the annual payment be $х. 

Since the first instalment is paid at the end of the 
first year, 


Amount of the first instalment at the end of ¢ years 
224 (T-1)xRxx 
100 


Simple Interest 


Similarly, amount of the second instalment at the 
end of ¢ years 


(T-2)x Rxx 
100 
Thus, total amount of Т instalments 


a-[ s COREA [ELDER нх 
100 100 


= х + , and so on. 





Rx 
= Ix + тынышы 


Rx |(Т-1)хТ 
ul 2 | 
T(T —1) 
EE 


= Tx + 


or, 100 Tx + м = 100A 


or, x 1007 + = 1004 


RT(T- 2 
2 
100A 
RT(T-1)- 


x= 


1007 + 





Illustration 7: Find out the annual instalment that will 
discharge a debt of 212,900 due in 4 years at 5% per 
annum simple interest. 
Solution: Here, А = $12900, T = 4 years, А = 5% рег 
annum. 
100x A 

RT(T —1) 

2 





Annual instalment — 
100xT + 


10012900 
5(4-1)x4 


(100x 4) + 





100x12900  100x12900 
400 +30 430 
= 33000. 


If a certain sum is invested in n types of 


investments in such a manner that equal amount 
is obtained on each investment where interest 
rates аге R,, R,, Ra, ..., К, respectively, and time 
periods аге T}, T», T}, ..,T, respectively, then 
the ratio in which the amounts are invested is: 


1 1 
100+ RT, 100+R T, 








1 1 
100+ R,T, 100+ R,T, 





Explanation 


Let P,, P,, ..., Р, be invested in n types of investments 
whose interest rates are R,, /,, ..., В, and time periods 


аге Т, T^, ..., T, 


Ци 





Then, Р, = _100x4_ 
100+ AT, 
Pu 100x A 
2 1004 RT, 
p= 100x A 
п \100+R,7, J 
PPP. 
_ 100x4 | 100x4 |, 100хА 
— 100- RT, 100-8,Т, — 100-- АТ, 
1 1 1 





= 100- RT, 100-8,Т, —100-- АТ, 
[-/ the amount A remains same for all] 
Illustration 8: А sum of 31586 is divided among three 
such parts that amount obtained on these three parts of 
money after 2, 3 and 4 years, respectively, at the rate 


of 5% per annum remains equal. Find out such three 
parts of the sum. 


Solution: Since the amount accured from each of the 
three parts of $1586 at the rate of 5% p.a. in 2, 3 and 
4 years, respectively, remains equal, such three parts of 
31586 will be in the ratio of 


1 1 1 
100+ RT, 100+R,7, 100+ А,7, 


Hence, the ratio is 











1 1 1 
7 100+5x2 100+5x3 100+5x4 
10101 
© 110 115 120 
1x30360 1x30360 1x30360 
© HO ' I5 120 


(^ L.C.M. of 110, 115 and 120 is 30360) 
Ratio = 276:264:253 
Sum of proportionals = 276 + 264 + 253 = 793 


276 
lst part = ——x1586 = #552 
st par 793 ; 
264 
2nd part = 20" аш = $528 
793 
253 


and, 3rd part = ——х1586 = $506. 
793 


If a certain sum of money becomes л times itself 


in T years at simple interest, then the rate of interest 
per annum is 
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1 zs 
_ 100(n-1) ,, 
Т 


R 


Explanation 
Let, <P become {nP in f years. 
Simple interest J is given by 
1=Р-Р= (п- ПР 
Rate of interest R is given by 
100х1 _100х(л—1)Р 100(п-1) 
PxT PxT T 


R= 





Illustration 9: A certain sum of money trebles itself in 
5 years simple interest. Find the rate per cent per annum. 
Solution: Here, n = 3, T = 5 years 


10009-1), _ 1003-1) g, 
5 


R= о = 40% 


If a certain sum of money becomes л times itself 


at R% per annum simple interest in 7 years, then 
p p y 


n-l 
F= (=) x 100 years. 
R 


Illustration 10: In what time a sum of money will 
double itself at a rate of simple interest of 8% p.a.? 
(n—1)x100 
R 
(2-1)х100 


= „у years 


Solution: Required time (7) = years 


1 
12— years. 
2 y 


If a certain sum of money becomes 7 times itself 


in Т years at a simple interest, then the time T in 
which it will become m times itself is given by 


1 (2er years. 


И- 





Explanation 

Let the principal be XP. 

Let it become m times in 7" years. 
Then, the amount in Т years = nP 
and the amount in 7” years = $тР. 


PxRxT 
ПР-Р= 100 _ 
PxRxT 
о, (n-1)P= —100 _ ва) 
PxRxT 
and, (т-1)Р- (2) 





100 


(n-DP PxRxT'. 100 











(n-1)P 100 PxRxT 
m-l T' 
"e owe 27 
; = 
= лгі Т years 


Illustration 11: А sum of money put out on simple 
interest doubles itself in 25 years. In how many years 
would it treble itself? 

3, T= 25 


Solution: Here, n = 2, m = 





Required time (7) 





Ш 
> 
s/s 
| 
‚|, 
Ne 
x 
“ч 
ха 
б 
© 
R 
22 





= 25 years. 


Effect of change of P, R and T on simple interest 
Is given by the following formula: 
Change in Simple Interest 


Product of fixed parameter 
100 





X [difference of product of variable parameters] 


For example, if rate (R) changes from R, to R, and 
P, T are fixed, then 


PE 
Ch in SI = —x(R-R 
ange in 108 (R - К,) 
Similarly, if principal (P) changes from P, to Р, and 
R, T are fixed, then change in SI = A n -B) 
100 


Also, if rate (R) changes from А, to R, and time (7) 
changes from Т, to T5, but principal (P) is fixed, 


then change in SI = Ox RT = К,Т,). 


Illustration 12: If simple interest оп $600 increases 
by 330, when the rate % increases by 4% per annum, 
find out the time. 

Solution: Here, P = 600, change in SI = 30, R, — R, 
=4,T=? 


PT 
Using, change in SI = on -R,) 


Simple Interest 


6007 
100 


x4 





we have, 30 = 


a2 1 
=> Т= —,1е., 1- years. 

4 4 
Illustration 13: If the simple interest on $1400 be 
more than the interest on 21000 by 260 in 5 years, find 
the out the rate per cent per annum. 
Solution: Here, change in SI = 60, P, — P, = 400, T 
=5,R=? 


RT 
Using change in SI = Тш -B) 


R 
We have, 60 = E «400 = R= 3% 


Illustration 14: If the simple interest on a certain 
sum at 4% per annum for 4 years is 280 more than the 
interest on the same sum for 3 years at 5% per annum, 
find out the sum. 





Solution: Here, change in SI = 80, №, = 
=4,T,=3, P=? 


4, В, = 5, T, 


Р 
Using change in SI = и -R,T,) 


P 
We have, 80 = — x(4x4-5x3) 
100 


=> P = $8000. 


If a debt of ZZ is paid in ‘п’ number of instalments 


and if the value of each instalment is “а, then the 
borrowed (debt) amount is given by 
Ra - n(n—1) 
100x 5 2 
where, R = rate of interest per annum 
b = number of instalments/year 
b = 1, when each instalment is paid yearly 
b = 2, when each instalment is paid half-yearly 
b = 4, when each instalment is paid quarterly 





2 = па + 





Ь = 12, when each instalment is paid monthly. 


Illustration 15: А sum of 32 is lent to be paid back 
in 3 equal monthly instalments of 71 each. Find the 
rate per cent. 

Solution: Here, Z = 32,a- 31, n = 
Using the formula 


3,b=12, R=? 














Z=na+ uL ju 
100x 5 2 
we have, 2= 3 x 1+ лм шэнэ => R= 400% 
100х12 2 


The rate % р.а. is 400% 


If a certain sum of money P lent out at SI amounts 


to A, in T} years and to A, in T, years, then 


AT, - 4,1 
1,-1 
А-А 
апа, = ---2--х100% 
47, - 4,1 


Illustration 16: If a certain sum of money at simple 
interest amounts to 25184 in 2 years and to 35832 in 3 
years, what is the sum and the rate of interest? 


AT, - 4,1 
T, -T, 


2 1 


Solution: Principal = 


Here, A, = 5184, A, = 5832 
Т-2,1,-3 


_ 5184х3-5832х2 
3-3 





= 33888 


(А,- А)х100 (5832-5184)х100 


and, Rate = 
T, A, -T,A, 2x5832—3x5184 





64800 _ 625, 
3888 3 


If a certain sum of money Р lent out for a certain 


time T amounts to A, at R|% per annum and to 
A, at R,% per annum, then 


p= А, К, -АК, 
R, -R, 
A, = A, 
and, Т = x 100 years. 


AR – AR, 
Illustration 17: А certain sum is invested for certain 
time. It amounts to $450 at 7% per annum. But, when 
invested at 5% per annum, it amounts to #350. Find out 
the sum and time. 
Solution: Here, 4, = 450, К, = 7, A, 2 350, R, = 5. 
Using the formula, 


350 x 7— 450х 5 


We get, Р = 
7-5 


= $100 





Also, using the formula, 


A xS A, 
T= | ———— | x 100 
АК, Т AR, 
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450- 350 
350х7-450х5 





we get, T — | | 100 = 5 years. 


If an amount P, lent at simple interest rate of R,% 
per annum, and another amount Р, at simple interest 
rate of R,% per annum, then the rate of interest 
for the whole sum is 
ga (88558 

BP, 
Illustration 18: Mohan deposits 25000 in NSC at 2% 
per annum and 32000 in mutual funds at 4% per annum. 
Find out the rate of interest for the whole sum. 
Solution: Here, P, = 5000, R, = 2, P, = 2000, R, = 4. 
Using the formula 


в_ (БАРА, 
R*B 


5000x 2+ 20004 ,4 
5000 + 2000 7 





We get, К = % 


1 : : 
Г years at the rate of 4% р.а. equals the simple interest 


on the second part for 5 years at the rate of 3% p.a., 
then find two such divisions of the sum. 


Solution: Ratio of one part to other part of $1600 





Ist part:2nd part — 


[Here, К, = 4% ра, T, = 2 years, R, = 3% p.a., 
T, = 5 years] 2 


1 1 
181 t:2 gil SS 3:2 
or, Ist part:2nd pa 10 15 


Sum of proportionals = 3 + 2 = 5 


3 
Ist part = zo = #96 


and; 2nd part = 5х 1600 = 2640. 


(12) If a certain sum of money is lent out in n parts in (13) When there is a change in principal (P), Rate (R) 


such a manner that equal sum of money is obtained 
as simple interest on each part where interest rates 
are Ку, R,, ..., К, and time periods are T, T5, ..., 
T,, respectively, then the ratio in which the sum 


will be divided in л parts is given by 





Explanation 
Let the n equal parts be P,, P», ..., P, and, let Z be the 
equal interest earned on each part. 
1х100 

КТ, 

Іх] 
me х 100 
R,T, 





Then, Р, 





Р, 1x100 
R,T, 
. .p _ [x100 Ix100 /х100 
ТЕ А ЕТЕТ ЁТ, 
_ 1. oe 1 
= RE RI RT 


Illustration 19: Га sum of $1600 is divided into two 
such parts that the simple interest on the first part for 2 











and Time (7), then the value of simple interest / 
also changes and is given by 


1 ВхКхТ 
1, BIRSI 
A, = H 2 H Е К, Т 
4, E P, P, x R, 5 Т, 
as 1, = A, - P, and Z, = 4, - Р.. 
Illustration 20: 11585 amounts to 295 in 3 years, what 
3102 will amount to in 5 years at the same rate per cent? 
Solution: Here, P, = $85, А, = $95, T, = 3 years, Р, 
= $102, T, = 5 years, К, = К, = R (say). 
Then, using the formula 
A, =: H Е H 2 К, X Т 
4, E Р, Р, x R, x T, 
95-85 85x Rx3 





=> 








We have, “4102 102x Rx5 
=> 4,-102-20 
=> 4,2122 


The amount is 7122. 


А 1 - 
Out of a certain sum P, — part is invested at R,%, 
a 


1 | 11 
x part at R,% and the remainder ( EN Э ѕау 


Simple Interest 


Illustration 21: 


3%, 


1 
— part at R,%. If the annual income from all these 
ё 


investments is “4, then the original sum is given 
by 


Ax100 
R К, К, 
а Ь с 


P= 


Out of a certain sum, 3 is invested at 


1 
6 at 6% and the rest at 8%. If the annual income 


is 5300, then the original sum is 


Solution: Here, 


ЕХЕКС15Е-1 


. The simple interest on $500 at 6% per annum from 


May 3rd to July 15th in the same year is: 
(a) 29 (b) 56 
(c) 24 (d) None of these 


. Mr Irani borrowed a sum of €10000 from a finance 


company for 6 years at 8% per annum. The amount 
returned by Mr Irani to the finance company is: 
(a) 314800 (b) $12600 

(c) 313300 (d) None of these 


. The principal that will yield 560 as simple interest 


at 6% per annum in 5 years is: 
(a) 5175 (b) 3350 
(c) 3200 (d) None of these 


. The sum of money that will produce 31770 interest 


1 : 
in 7 2 years at 8% simple interest per annum is: 


(a) 32950 (b) $3120 
(c) 32800 (d) None of these 


. If the simple interest on a certain sum of money 


1 А - 
after 9% years is 3/8 of the principal, then the rate 
of interest per annum is: 


(a) 5% (b) 6% 
(c) 4% (d) None of these 


. Rakesh borrowed $5000 from Ganesh at simple 


interest. If Ganesh received $500 more than his capital 
after 5 years, then the rate of interest per annum is: 
(a) 2% (b) 3% 

(c) 4% (d) None of these 





А = 3300. 


1_11_1 
a 3b 6 
ЖЕ р ка 
с 3 6 2 
В, = 3%, R, = 6%, В, = 8%, 
Th ;einal _ Ах100 
е origina sum = R R R R, R, 


T. 


10. 


11. 


12. 


a b с 


300x100 30000 





з 6 8 6 
3.6 2 
= 85000. 


The rate per cent per annum at which $1200 amount 
to “1440 in 4 years, is: 
(a) 5% 
(c) 6% 


(b) 4% 
(d) None of these 


. If simple interest on a certain sum of money is 3256 


and the rate of interest per annum equals the number 
of years, then the rate of interest is: 

(a) 1396 (b) 1496 

(c) 1696 (d) None of these 


. If the simple interest on a certain sum of money 


for 2 years is one-fifth of the sum, then the rate of 
interest per annum is: 


(a) 9% (b) 1094 
(c) 896 (d) None of these 


: : | . 4 
If the simple interest on а certain sum of money is ES 


of the sum and the rate per cent equals the number of 
years, then the rate of interest per annum is: 

(a) 2% (b) 396 

(c) 496 (d) None of these 

If a certain sum of money borrowed at 5% per annum 
simple interest amounts to $1020 in 4 years, then the 
sum of money borrowed is: 

(a) “850 (b) 3925 

(c) #750 (d) None of these 


In what time $1200 will become $1344 at 6% per 
annum? 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(b) 3 years 
(d) None of these 


In what time $8100 will produce the same income 
at 3% as 3225 іп 4 years at 3%. 


1 
(a) 2 2 years 


(c) 2 years 


(a) 5 years (b) 7 years 


years (d) None of these 


1 
(c) 6 
If $1000 be invested at interest rate of 5% and the 
interest be added to the principal every 10 years, 
then the number of years in which it will amount 
to 32000 is: 


(a) 16 + years (b) 16 n years 


(d) None of these 


If $500 amounts to $725 at 9% simple interest in 
some time, what will #600 amount to at 11% in the 
same time? 


(a) 8870 
(с) 5910 


Sumit lends $10000 for 2 years at 20% per annum 
simple interest. After 1 year, he receives 26000. How 
much will he receive next year? 


(а) $5900 (b) 26400 
(с) #7200 (а) None of these 


What principal will amount to $15000 at 10% per 
annum in 5 years? 


(а) 210000 
(с) 210500 


(с) 16 years 


(b) 3930 
(d) None of these 


(b) 58700 
(d) None of these 


The annual payment that will discharge a debt of 
347250 due 3 years, hence at the rate of 5% simple 
interest 1s: 
(а) $8000 

(с) 215000 


The annual instalment that will discharge a debt of 
34200 due in 5 years at 10% simple interest is: 


(a) 2700 (b) 2750 
(с) 2800 (а) None of these 


(b) 510000 
(d) None of these 


If the amount obtained by Mahesh by investing 31500 
1 
for 25 years at the rate of 8% р.а. is equal to the 


amount obtained by Suresh by investing a certain 
sum for 2 years at 5% p.a. simple interest, then the 
sum invested by Suresh is: 


21. 


22. 


23. 


24, 


25. 


26. 


27. 


(a) 1636 — (b) 21636 


(c) 16365 (d) None of these 

A man invests $3965 in the names of his three 
daughters, Neeta, Sita and Gita in such a way that 
they would receive the same amount after 2, 3 and 
4 years. If the rate of interest is 5% p.a., then the 
amount invested for Neeta, Sita and Gita is: 


(а) 21380, $1320, 21265 
(b) “1330, “1360, “1380 
(c) 21265, $1320, $1340 
(4) None of these 


A sum of money at simple interest becomes four 
times in 24 years. The rate per cent of interest per 
annum is: 


3 1 
(а) 132% (9) 125% 


3 
(с) 11 4 % (d) None of these 
In how many years will a sum of money treble itself 


at 10% per annum simple interest? 


(b) 19 years 

(d) None of these 

A sum of money doubles itself in 8 years. In how 
many years will it treble? 

(b) 15 years 

(d) None of these 

A sum was put at simple interest at a certain rate 


for 4 years. Had it been put at 2% higher rate, it 
would have fetched $56 more. Find the sum. 


(a) 15 years 
(c) 20 years 


(a) 16 years 
(c) 14 years 


(a) 2680 (b) $700 
(c) #720 (d) None of these 
If the interest on 4800 be more than the interest on 


2400 by 340 in 2 years, then the rate of interest per 
annum is: 


1 
(a) 5% (b) 5 2 % 
(c) 6% (d) None of these 
If the difference between the simple interest on a 


: 1 
certain sum for 4 years at 2 2 % per annum and the 


simple interest on the same sum for the same period 
at 3% per annum is X60, then the sum is: 


(a) 33000 (b) 32900 
(c) 33100 (d) None of these 


Simple Interest 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


If a certain sum of money at simple interest amounts 
to 32800 in 2 years and 33250 in 5 years, then the 
rate of interest per annum is: 

(a) 4% (b) 696 

(c) 5% (d) None of these 

If a certain sum of money amounts to $1760 in two 
years and 32000 in 5 years at simple interest, then 
the sum is: 


(а) 21960 (b) 51590 
(с) 21600 (4) None of these 


A certain sum is invested for certain time. It amounts 
to 2450 at 7% per annum. But when invested at 5% 
per annum, it amounts to #350. Find the sum. 

(a) “60 (b) 5100 

(с) “120 (а) None of these 

A certain sum is invested for Т years. It amounts to 
3400 at 10% per annum. But, when invested at 4% 
per annum, it amounts to 3200. Find the time (7). 
(b) 39 years 

(d) None of these 

If a sum of $9 is lent to be paid back in 10 equal 


monthly instalments of $1 each, then the rate of 
interest is: 


(a) 41 years 
(c) 50 years 


2 3 
(a) 266—% (b) 265 — % 
3 4 
(c) 266% (d) None of these 


A sum of $7700 is to be divided among three brothers 
Vikas, Vijay and Viraj in such a way that simple 
interest on each part at 5% per annum after 1, 2 and 
3 years, remains equal. The share of Vikas is more 
than that of Viraj by: 


(a) 22800 (b) 32500 
(c) 33000 (d) None of these 


If simple interest on a certain sum of money for 4 
years at 5% p.a. is same as the simple interest on 
3560 for 10 years at the rate of 4% p.a., then the 
sum of money is: 


(a) 31190 (b) “1120 
(c) “1210 (d) None of these 


Mr Mani invested an amount of $12000 at a simple 
interest rate of 10% per annum and another amount 
at a simple interest rate of 2096 per annum. The total 
interest earned at the end of one year on the total 
amount invested became 14% per annum. Find the 
total amount invested. 


(а) 220000 
(с) 221000 


(b) 320800 
(d) None of these 


36 


37. 


38. 


39. 


40. 


41. 


42. 


Mr Gupta deposits 33000 in a bank at 10% per annum 
and $5000 in another bank at 8% per annum. The 
rate of interest for the whole sum is: 


(a) 85% (b) 82% 
(c) 8% (d) None of these 
A person invested - of his capital at 3%, 2 аі 6% 


and the remainder at 12%. If his annual income is 
325, then the capital is: 


(a) 3490 (b) $510 
(с) “500 (4) None of these 
The simple interest on a sum of money will be %600 


after 10 years. If the principal is trebled after 5 years, 
then what will be the total interest at the end of the 
tenth year? 


(a) “1200 (b) 31190 
(c) 31210 (d) None of these 
31500 is invested at a rate of 10% simple interest 


and interest is added to the principal after every 5 
years. In how many years will it amount to 32500. 
(a) 6- years (b) 62 years 

(d) None of these 


Sumit lent some money to Mohit at 5% per annum 
simple interest. Mohit lent the entire amount to 


(c) 7 years 


Birju on the same day at 85% per annum. In this 


transaction, after a year Mohit earned a profit of 
3350. Find out the sum of money lent by Sumit to 
Mohit. 


(а) 29000 (5) 210000 
(с) “10200 (4) None of these 
Brinda borrowed $1000 to build a hut. She pays 


5% simple interest. She lets the hut to Ramu and 


receives a rent of 212: per month from Ramu. Іп 
how many years Brinda would clear off the debt? 


(a) 10 years (b) 107 years 


(c) 107 years (d) None of these 


The rate of interest on a sum of money is 4% per 
annum for the first 2 years, 6% per annum for the next 


4 years, and 8% per annum for the period beyond 6 
years. If the simple interest accrued by the sum for a 
total period of 9 years 15 $1120, then the sum is: 


(a) 32400 (b) 32200 
(c) 32000 (d) None of these 
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EXERCISE-2 
(BASED ON MEMORY) 


. The simple interest on a sum for 8 years is “47500. 
The rate of 10% per annum and for the next 3 years 
is 15% per annum. What is the value (in ©) of sum? 


(a) 50000 (b) 60000 
(c) 45000 (d) 62500 
[SSC CHSL (1042) Tier-I CBE, 2018] 


. A sum of 8000 is divided into two parts. The simple 
interest on first part at the rate of 21% per annum 
is equal to the simple interest on second part at the 
rate of 35% per annum. What is the interest (in X) 
of each part? 


(a) 1050 
(c) 1400 


(b) 840 
(d) 1220 
[SSC CHSL (1042) Tier-I CBE, 2018] 


. An investor invested his saving in the stock market. 
The value of his investments increased by 1296 and 
9% in the first year and the second year respectively. 
If the value of his investments after two years became 
397,664 then how much had he invested (in X)? 


(a) 81000 (b) 75000 
(c) 80000 (d) 72000 
[SSC CGL Tier-II CBE, 2018] 


. In how much time (in years) will a sum of $9500 
amounts to “17622,5 at the rate of 4.5% per annum 
at simple interest? 
(a) 21 
(c) 19 


(b) 23 

(d) 20 
[SSC Delhi Police Constable, 2017] 
. Dalajit lent $10800 to Jaabir for 3 years and 37500 
to kabir for 2 years on simple interest and received 
31422 in all from both of them as interest. The rate 
of interest per annum is 


(b) 4 per cent 
(d) 4.5 per cent 
[SSC CGL Tier-I CBE, 2017] 


. Deepak lent “8800 to Jaichand for 13 years on simple 
interest at the same rate of interest and received 
314432 in all from both of them as interest. The 
rate of interest per annum is 


(b) 9 per cent 
(d) 8 per cent 
[SSC CGL Tier-I CBE, 2017] 


(a) 3.5 per cent 
(c) 3 per cent 


(a) 8.5 per cent 
(c) 9.5 per cent 


7; 


10. 


11. 


12. 


13. 


А sum was doubled with 125% rate of simple 
interest, per annum. Then taken for that sum is: 

(a) 8 years (b) 8 years 
(c) 10 years (d) 25 уеагѕ 


[SSC Matric Level MTS, 2017] 


. What is the simple interest on 35400 in 5 years at 


the rate of 12% per annum? 
(a) 32700 (b) 32950 
(c) 33120 (d) 33240 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


. А certain sum becomes $1020 in 5 years and $1200 


in B years at simple interest. What is the value of 
Principal? 
(a) 3820 (b) 3780 
(c) 3700 (d) 720 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


A certain sum becomes 5 times in 3 years, at simple 
interest, then in how many years it will become 13 
times? 
(a) 6 (b) 15 
(c) 9 (d) 12 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
A certain sum of money amounts to 3918 in 2 years 


and 3969 in 3.5 years at simple interest, What is the 
rat of intrest (in % per annum)? 


(a) 4 (b) 5 
(c) 6 (d) 8 

[SSC CGL Tier-I CBE, 2017] 
Simple interest received by a person in 10 years on 


a principal of 39500 is 130% of the principal. What 
is the rate of interest (in %) per annum? 


(a) 12 (b) 13 
(c) 15 (d) 19 

[SSC CGL Tier-I CBE, 2017] 
An amount fetched a total simple interest of 33200 


at the rate of 6.25% per year in 4 years. What is 
the amount (in $)? 
(a) 13800 
(c) 12800 


(b) 11800 
(d) 14800 
[SSC CGL Tier-I CBE, 2017] 


Simple Interest 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


The effective annual rate of interest corresponding 
to a nominal rate of 13% per annum payable half- 
yearly is 
(a) 26% 
(c) 13% 


(b) 26.85% 
(d) 13.42% 
[SSC CHSL (10+2) Tier-I CBE, 2017] 


A person lent “10000 to B for 3 years and “6000 
to C for 4 years on simple interest at same rate of 
interest and received #5400 in all from both of them 
as interest. What is the rate of the interest (in%)? 


(a) 10 (b) 12.5 
(c) 15 (d) 20 
[SSC CHSL (10+2) Tier-I CBE, 2017] 


Albert invested and amount of x rupees in a fixed 
deposit scheme offering 10% per annum for 1" Year 
and 15% per annum for gud year and received an 
amount of 320,240 after two years. What is x (in $)? 


(a) 15000 (b) 16000 
(c) 14000 (d) 18000 
[SSC CGL Tier-I CBE, 2017] 


Alipta got some amount of money from her father. 
In how many years will the ratio of the money and 
the interest obtained from it be 10:3 at the rate of 
6% simple interest per annum? 


(b) 3 years 
(d) 4 years 
[SSC CGL Tier-I (CBE), 2016] 


The simple interest on a certain sum of money at the 
rate of 5% per annum for 8 years is 4840, Rate of 
interest for which the same amount of interest can 
be received on the same sum, after 5 years is: 


(a) 7 years 
(c) 5 years 


(a) 7% per annum (b) 8% per annum 
(c) 9% per annum (d) 10% per annum 
[SSC CHSL (10-2) Tier-I (CBE), 2016] 


A sum of 32800 is divided into two parts in such a 
way that the interest on both the parts is equal. If the 
first part is lent at 9% p.a. for 5 years and second 
part is for 6 years at 10% 9.a., find the two sums. 


(а) “1800, €1000 (5) “1600, 21200 

(c) “1400, 21400 (d) “1300, 21500 
[SSC CAPFs (CPO) SI and ASI, Delhi Police, 
2016] 


If the simple interest of $1 for month is paisa, then 
the rate per cent per annum will be 
(a) 10% (b) 8% 
(c) 12% (d) 6% 
[SSC CGL Tier-I (CBE), 2016] 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


In simple interest rate per annum a certain sum 
amounts to %5,182 in 2 years and 75,832 in 3 years. 
The principal rupees 1s 
(a) 32882 
(c) $3882 


(b) #5000 
(d) 24000 
[SSC CGL Tier-I (CBE), 2016] 


For what sum will the simple interest at R?6 per 
annum for 2 years will be R? 


(a) = (b) 250 
100 200 
()%-- (a) = 


[SSC CGL Tier-I (CBE), 2016] 


A certain sum doubles in 7 years at simple interest. 
The same sum under the same interest rate will 
become 4 times in how many years. 


(a) 14 (b) 28 
(c) 21 (d) 10 

[SSC CPO SI, ASI, 2016] 
A certain sum of money amounts to 32200 at 5% 


p.a. rate of interest, 42320 at 8% interest in the same 
period of time, The period of time is: 


(a) 3 years (b) 4 years 
(c) 5 years (d) 2 years 
[SSC CAPFs (CPO) SI and ASI, Delhi Police, 
2016] 
At what per cent of simple interest will a sum of 
money double itself in 15 years? 
1 2 
(1) vo (2) 2 
1 
(3) ОА (4) 6% 
[SSC CGL Тіег-І (CBE), 2016] 
The rate of simple interest for which a sum money 
becomes 5 times of itself in 8 years is: 
(a) 30% (b) 40% 
(c) 50% (d) 55% 
[SSC CGL Tier-I (CBE), 2016] 
If a borrowed ẸP at x% and B borrowed XQ (> Р) 


at у% per annum at simple interest at the same time, 
then the amount of their debts will be equal after 


(a) Ш -. е 


(b) 100 | P | years 
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28. 


29. 


30. 


31. 


32. 





(c) Т IO үне 





Pep 
P-Q 
(d) D Px-Qy е 


[SSC ССІ, Тіег-П, 2016] 
А money lender claims to lend money at ће rate of 
10% per annum simple interest, However, he takes 
the interest in advance when he lends a sum for one 
year. At what interest rate does he lend the money 
actually? 


(a) 10% (b) 105% 


(с) 11% (а) mn 


[SSC CPO SI, ASI, 2016] 


A man buys a watch for 31950 in cash and sells it 
for 32200 at a credit of 1 year. If the rate of interest 
be 1095 per annum, then how much profit or loss 
will he have? 
(a) 555 gain 
(b) 330 gain 


(b) $50 Profit 

(d) 330 Profit 
[SSC CGL Tier-I (CBE), 2016] 
A money lender lends $400 for 3 years to a person 
and lends 3500 for 4 years to the other person at the 
same rate of simple interest. If altogether he receives 
$160 as interest per annum? 
(a) 5% (b) 796 
(c) 996 (d) 10% 
[SSC CGL Tier-I (CBE), 2016] 


The simple interest on a sum of money is 2. of 


the sum. If the number of years is numerically half 
the rate percent per annum, then the rate percent per 
annum is 


(a) 4 
(c) 5 


1 
(b) 62 


(d) 8 

[SSC, 2015] 
A sum of money lent out at simple interest amounts 
to #720 after 2 years and “1020 after a further period 
of 5 years. Find the principal. 
(a) 5600 (b) 31740 
(c) 3120 (d) 56000 
[SSC, 2015] 


33. 


34. 


35. 


36. 


37. 


38. 


Ram deposited a. certain sum of money in a company 
at 12% per annum simple interest for 4 years and 
deposited equal amount in fixed deposit in a bank 
for 5 years at 1596 per annum simple interest. If the 
difference in the interest from two sources is 51350 
then the sum deposited in each case is:- 


(a) 55000 (b) 34000 
(c) 56500 (d) 33000 

[SSC, 2015] 
Prakash lends a part of 320,000 at 8% simple interest 


= 4 : : : 
and remaining at 2^ simple interest. His total 


income after a year was “800. Find the sum lent at 
8%. 


(a) 58,000 (b) “12,000 
(c) 26,000 (d) “10,000 

[SSC, 2014] 
Nitin borrowed some money at the rate of 6% p.a. for 


the first three years, 9% p.a. for the next five years 
and 13% p.a. for the period beyond eight years. If 
the total interest paid by him at the end of eleven 
years 15 48,160, the money borrowed by him was: 


(a) 12,000 (b) 6,000 
(c) 8,000 (d) 10,000 

[SSC Assistant Grade III, 2013] 
A sum of $16800 is divided into two parts. One part 
is lent at a simple rate of interest 6% per annum and 
the other at 8% per annum. After 2 years the total 
sum received 18 “19000. The sum lent at the rate of 
6% simple interest is: 


(a) 212200 
(с) 211000 
(е) None of these 


(b) 212000 
(d) 210000 


[IBPS РО/МТ, 2013] 


Arun invested a sum of money at a certain rate of 
simple interest for a period of four years. Had he 
invested the same sum for a period of six years, the 
total interest earned by him would have been fifty 
per cent more than the earlier interest amount? What 
was the rate of interest per cent per annum? 


(a) 4 (b) 8 
(c) 5 (d) Cannot be determined 
[Gramin Bank U.P. (SO) Examination, 2012] 


1 
The simple interest on а sum of money is ~ of 


the principal and the number of years is equal to 
the rate per cent per annum. The rate per cent per 
annum is equal to: 


Simple Interest 2 


39. 


40. 


41. 


42. 


43. 


44. 


(а) 3% (b) 5% 


1 1 
с) --% d) 320 
(5) 327% (D 32% 


[SSC Assistant Grade ІП, 2012] 


Arun lends 320,000 to two of his friends. He gives 
312,000 to the first at 8% p.a. simple interest. Arun 
wants to makes a profit of 10% on the whole. The 
simple interest rate at which he should lend the 
remaining sum of money to the second friend is: 
(a) 896 (b) 1696 
(c) 12% (d) 13% 

[SSC, 2012] 


In what time will a sum of money double itself at 
the rate of 20% per annum simple interest 
(b) 5 years 
(d) 14 years 
[SSC (GL), 2011] 


800 becomes 2956 in 3 years at a certain rate of 
simple interest. If the rate of interest 1s increased 
by 4%, what amount will X800 become in 3 years? 


(a) 21020.80 (b) 21025 
(с) 21052 (d) 21050 
[SSC (GL), 2011] 


(a) 10 years 
(c) 2 years 


: | : . 16 
Simple interest on a certain sum is 25 of the sum. 


The rate per cent if the rate per cent and time (in 
years) are equal, is: 
(a) 696 

(c) 1096 


(b) 8% 
(d) 1296 
[SSC (GL), 2011] 


If the simple interest on €x at a rate of a% for m 
years is same as that on €y at a rate of а2% for m? 


years, then x:y is equal to: 


(a) m:a (b) ат:1 
io (dictan 


[SSC, 2011] 


A took two loans altogether of $1200 from B and 
C. B claimed 14% simple interest per annum, while 
C claimed 15% per annum. The total interest paid 
by А in one year was €172. Then a borrowed: 


45. 


46. 


47. 


48. 


49. 


(a) 5800 from C 
(c) 2400 from В 


(b) 5625 from C 
(d) $800 from B 


[SSC, 2011] 


A person has left an amount of 81,20,000 to be 
divided between his two sons aged 14 years and 12 
years such that they get equal amounts when each 
attains 18 years of age. If the amount gets a simple 
interest of 5% per annum, the younger son's share 
at present is: 


(а) 248,800 (b) 357,600 
(c) 362,400 (d) 384,400 

[SSC, 2011] 
The simple interest accrued on an amount of 322,500 


at the end of four years is 710,800. What would be 
the compound interest accrued on the same amount 
at the same rate of interest at the end of two years? 
(а) “16,908 (b) 55,724 
(c) 328,224 (4) “8,586 
(e) None of these 

[IBPS PO/MT, 2011] 


The simple interest accrued on a sum of certain 
principal is 31200 in 4 years at the rate of 8% per 
annum.. What would be the simple interest accrued 
on thrice of that principal at the rate of 696 per 
annum in 3 years? 
(a) 52025 

(c) 32250 


(b) 23025 
(d) 32150 
[OBC PO, 2010] 


A man invested : of his capital at 7%, i at 8% 


and the remaining at 10% rate of simple interest. If 
his annual income from interests is $561, then the 
capital invested was: 


(a) 56000 (b) 55600 
(c) 36600 (d) 57200 

[SSC, 2010] 
A person rece а simple interest of 31,000 on a certain 


principal at the rate of 5% p.a. in 4 years. What 
compound interest will would that person receive on 
twice the principal in two years at the same rate? 
(а) “1,000 (5) “1,005 
(с) “11,025 (а) “10,125 
(е) None of these 

[Punjab and Sind Bank PO, 2010] 
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14. (a) 15. (b) 16. (с) 18. (c) 19. (a) 20. (a) 21. (a) 22. (b) 
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ExERcIsE-2 





1. (а) 2.(a) 3. (с) 6. (d) 7.(b) 8. (d) 9. (d) 
14. (d) 15. (a) 16. (b) 19. (b) 20. (c) 21. (c) 22. (b) 


27. (a) 28. (d) 29. (b) 32. (a) 33. (a) 34. (a) 35. (с) 


40. (b) 41. (c) 42. (b) 


45. (b) 46. (b) 47. (a) 48. (c) 





| | EXPLANATORY ANSWERS | | 


ЕХЕКС15Е-1 
1. (b) Time from May 3rd to July 15th 
= 28 days of May + 30 days of June and 15 days of July 


73 1 
= 73 days = —— years, ie., — years. 
* 365 à 5 4 


1 
PxRxT ae 


100 100 


ofS = 36. 





2. (a) We have, Р = 310000, R = 8% per annum, T = 6 
years. 

PxRxT 10000х8х6 
100 100 





з= = 34800 


= A= Р + I= 10000 + 4800 = 14800 
Thus, Mr Irani returned $14800 to the finance company. 
3. (с) Here, J = $60, R = 6% per annum, T = 5 years. 


100x7 100х60 
RxT 6x5 





Principal (P) = = 3200. 


4. (а) Here, Г = 1770, А = 8% per annum, T = = years. 


100x7 100х1770 
RxT 15 
ы 
2 





Principal (Р) = 
8 


= 32950. 


5. (b) Let the sum of money be &x. 


3 
Then, simple interest = 8^ 


: 1 : 
Also, time = oF years, 1.е., = years 
4 











3x 
100хт О 
Rate (R) РУТ = 25 
4 
100 x3 
- = 6%. 
2x25 


6. (a) Here, Р = 35000, 7 = $500, Т = 5 years. 


Therefore, using the formula 








_ 100х/ 
_ PxT 
е 100 х 500 
We have, rate of interest (R) = = 2% p.a. 
5000 x 5 


7. (a) We have, Р = 31200, Т = 4 years, 
I = 1440 -1200 = 3240. 


100x7 _ 100х240 


2. Rate (R) = 
ate (R) ЭСв.т = 100044 





= 5% per annum. 
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8. 


10. 


11. 


12. 


13. 


(c) Here, J = 3256. 

Let the principal be $100. 

Let the rate of interest per annum be x%. 
Then, time (7) = x years. 

Therefore, using the formula 





R= 100х / 
PxT 
We have, x = 199% 20 х2-256 or x = 16% 
100 x x 


Rate of interest per annum is 16% 
(b) We have, T = 2 years. 
Let the principal be 3x. 


x 
Then, simple interest (7) = € —. 








5 
x 
100 x — 
Rate of interest (R) = ХИТ 5 
РХТ хх2 
- 199 = 10% p.a. 
5x2 


(c) Let the principal be €x, then the simple interest 
4 
=— x. 
0) m 


Let the rate of interest p.a. be r%, then time (7) =r years. 








4 

_ 100х/ Шым; 
РхТ Xxr 
r= 409 orr= = 4%. 


(a) We have, A = 31020, Т = 4 years, R = 5% ра. 
Let, the principal be Sx. 

Then, Interest (/) = A — P = 1020 - x. 

Therefore, by using formula, 





100x7 
С RxT 
Wed a= 100 х (1020 — x) 
5x4 
=> х = 5100 — 5x or, 6x = 5100 
5100 


or x = —— = #850. 
6 

The sum of money borrowed = $850. 
(c) Here, P = 31200, A = 31344, 

R = 6% p.a. 

Interest (I) = 1344 —1200 = 144 
100x7 100x144 
PxR  1200x6 
(b) Income on 3225 in 4 years at 3% 

_ АхКХТ _ 225x3x4 
100 100 





Time (7) = = 2 years. 


= $27. 





Now, interest of 327 is earned on $8100 at 3% simple 
interest. 


100х1 100x27 1 
PxR 8100х3 9 





Time (7,) = year. 
14. (a) The interest earned in 10 years оп 71000 at 5% per 
annum 
2 1000 x 5x10 — 2500. 
100 
The principal now becomes = $1000 + $500 = $1500. 
We now find the time in which $1500 becomes 32000 
at 5% p.a. 
P = $1500, A = 32000, 
I = A — P = 2000 - 1500 = $500, R = 5% раа. 
100x7 100х500 2 


—6— years. 
RxP 5x1500 3 








Time (7) = 





2 2 
Total time = (10562 | year = io years. 


15. (b) Interest on $500 is = 725 - 500 
5225. 











RxT 
16. (c) Amount after 1 year = P | 1+ 


100 
20х1 
100 
= $12000 


After paying $6000, the remaining sum 
= %6000 
Amount obtained in the next year 


= (is 
100 





= 10000 С + 








17. (а) We have, А = 315000, А = 10% p.a., Т = 5 years. 
100ХА4 100 x 15000 
~ 100+RxT 100+10х5 
= $10000. 
18. (c) We have, A = 347250, T = 3 years, R = 5% p.a. 


100x A 
RT(T -1) 








Annual payment — 
100xT + 
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19. 


20. 


21. 


100 x 47250 
5x3x2 





100х3- 





= $15000. 
(а) Неге, А = 34200, T = 5 years. 
R = 10% p.a. 
100 x А 


Annual instalment = RT (Т1) 
2 





100хТ + 


100 x 4200 
10x5x4 





100x5+ 


= “700. 


(а) Let the sum of money invested by Suresh be Xx. 
Since the amount obtained in both the cases is equal, the 
ratio in which the sums are invested 18: 
1 . 1 
100+ RT, 100+ RT, 





where А; = 8%, T, = 5 years, В, = 5%, Т, = 2 years. 











That is, 5 : l or, : Е І 
1004 8х > 1004 5x 2 120 110 
2 
: 1 1 
Given: 1500:x:: — : — 
120 110 
1500 x1 1 
=— xXx 
110 120 
bie же 1500x1x120 аа” 
110 11 


) 4 
The sum invested by Suresh is 1636 117 
(a) We have, T, = 2 years, Т, = 3 years, Т; = 4 years. 
К, =R, = К. = 5% раа. 
The ratio in which the amount is invested 


1 1 1 
~ 100+ RT, 1004 R,T, 100- RT, 








1 1 1 
i.e., : : 
100 -2х5 100-3х5 100+4х5 
ie, te. | gn 27626425. 
110 115 120 


Their sum = 276 + 264 + 253 = 793 


The amount invested for 


s x276 = 31380 





Neeta — 


22. 


23. 


24. 


25. 


Sita = ой - 31320 
793 
Gita — 3263 


—— x253 = $1265. 
793 


(b) We have, n = 4 and T = 24 years. 
100(n—1) _100(4-1) 
T 24 


= 121% 
2 


Rate of interest = 





(c) Here, n = 3, R = 10% p.a. 





п-1 3-1 
Requi time = х 100 = x 100 
equired time | R | | 10 | 
= 20 years. 
(a) We have, n = 2, T = 8 years, m = 3. 


"1а 
п—1 
3-1 T. i 
= |1 = years. 


(b) Here, change in SJ = “56, А, – R, = 2, T = 4 years, 
PS? 
Therefore, using the formula 


Required Time (7) = 








PT 
Change in SJ = — x(R -R 
5 100 (6-5) 


We get, 56 = 222 x2 > P=%700 


The sum is #700. 


Alternative Solution 


26. 


27. 


28. 


For A years at 2% = 356 
which is 8% P = $56 


2 Р = 3700 
(а) Here, change in SI = $40, 
P, — P, = 800 – 400 = 3400, T = 2 years. 





RT 
Using, change in S7 = 100 x(B - P,) 


Rx2 


We have, 40 = 0 х400 - R=5% 





(а) Here, change in 57 = $60, 


5 lor 4 years, P = ? 
2 2 








R- R, = 3 


PT 
Using, change in SI = 160 x(R – R,) 


Px4 l - 2000 
100 2 





We have, 60 = 


(b) We have, A, = 32800, А, = 33250, T, = 2 years, T, 
= 5 years 
Rate of interest per annum (R) 


Simple Interest 





4-4, gp 2809-3250 |у 
AT, — АТ, 2800 х 5 — 3250 x2 
450x100 ,, 45000, 





- 0 % = 6% 
14000 — 6500 7500 


29. (c) We have, A, = 31760, A, = 2000, T, = 2 years, 7, 





— 5 years. 
Principal (P) = AT, - AT, 
T, -T, 
_ 1760х5-2000х2 4800 
5-2 3 
= $1600. 


30. (b) We have, 4, = 2450, A, = $350, №, = 7%, R, = 5%. 
AR, = AR, 
R, -R 
_ 350х7-450х5 200 
7-5 


Principal (P) = 


= X100. 





31. (c) We have, A, = 3400, A, = 3200, R, = 10%, R, = 4%. 
А, m A, 











Time = ———+—_ x100 
e AR, m AR, 
400 — 200 20000 
= x 100 = 
200 x 10 — 400 x 4 400 
= 50 years. 
32. (а) Неге, z = 39 а =%1,b=12,n=10,R=? 


Using the formula 











Ra n(n—1) 
z = na + x 
100x b 2 
Wege 0 Л qq ET у OT 
100 x12 2 
90R 2400 2 








R 266 — % 
2400 9 3 


33. (а) Here, Т = 1, T, = 2, Т, = 3, 
R, = R, = В. = 5% 
The shares of Vikas, Vijay and Viraj will be in the ratio 


Lor 3d 1 d à 
AZ RT, RT, 1x5 2х5 3x5 





=6:3:2. 


Sum of proportionals = 6 + 3 + 2 = 11 


Share of Vikas = 5 х 7700 = 34200 


Share of Vijay = — x 7700 = 32100 


Share of Viraj = = x 7700 = $1400 


Therefore, Vikas's share is 4200 — 1400 = #2800 more 
than that of Viraj. 
34. (b) Let the required sum of money be €x. Here Ку = 
5%, T, = 4 years, R, = 4%, T, = 10 years. 


1 1 1 1 














Given: x:560 = : = : 
RT, RT, 5x4 4x10 
> ^—2 о, x=71120. 
560 1 
35. (a) Here, P, = $12000, К, = 10%, P, = ?, В, = 20%, 
R= 14%. 
Therefore, using the formula 
po ВА+ВА, 
P +P, 
12000 x 10 + P, x 20 
We get, 14 = 1 2* 
12000 + P, 
ог, P, = $8000 
Total amount invested = (12000 + 8000) 
= 320000. 


36. (b) We have, P, = 33000, R, = 10%, P, = $5000, R, = 8%. 
Required rate of interest 


РЕ + PR, 


11 


PP, 





3000 х10 + 5000х8 70 83 7 
= = = 0 
3000 + 5000 8 4 





37. (c) We have, b 
a à 


1 2 1 1 
зар Ta ees 
e Ё z) 6 


R, = 3%, R, = 6%, В; = 12%, A = $25. 
Ax100 

К К, К, 

а Ь с 


25х100 


The capital = 


_ 2500 





= 8500. 


38. (a) Interest for 5 years on the sum = $300. 

When the principal is trebled, the interest is also trebled. 
Interest for another 5 years on this increased sum 
= (300 x 3) = $900 
Total interest = 3300 + $900 = 31200. 
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39. (a) The simple interest on $1500 invested at a rate of 
1096 p.a. for 5 years is 


1500 х10х5 


= ——— = 4750 
100 
Now, principal after 5 years = €1500 + 750 
= 32250 


Also, final amount = 32500 
Simple interest = 32500 — 2250 = 3250 


. 250x100 10 
Time (7) = 2250x10 9 years 


Hence, total time = 5 + 10 238 
9 9 
40. (b) Let the sum of money lent by Sumit to Mohit be €x. 


Then, simple interest paid by Mohit after 1 year 


1 
6 — years. 
9 y 


= хох 2825. 


100 100 


Also, the simple interest received by Mohit from Birju 
after 1 year 








EXERCISE-2 
(BASED ON MEMORY) 


1. (a) Total interest = 47500 





Рх3х10, Рх3х15 
100 100 


= 47500 


А + шан 47500 
2 20 
19 P = 3950000 
P = 750,000 
2. (a) Let the first part be х 
214 part be (8000 — x) 


хх21х М (8000-х) х35х М 


100 100 


21x = 280000 — 35x 
56x = 280000 
x = 5000 


Interest > 





5000 x 21 x1 — 21050 
100 


4. (с) S.I = 17622.5 — 9500 
28122.5 


5x +35000 17x 
100 200 


= 1700х — 1000x = 7000000 
or, 700x = 7000000 


x = 2000000 210000. 
700 





Thus, the sum of money lent by Sumit to Mohit is “10000. 
41. (a) Simple interest paid by Brinda on $1000 for 1 year 


- 1000х5х1 — #50 


100 
Rent received by Brinda from Ramu in 1 year 


= 121512 = 150 
2 
Net savings = “100 


Thus, Brinda will clear the debt of $1000 in 10 years. 
42. (c) Let the sum be Хх. 





хх4х2 ххбх4 xx8x3 
100 100 100 

=> 56x = 112000 

_ 112000 

22256 


Given: = 1120 


= 32000. 





sX 


9500 x N x 4.5 
100 


8122.5= 
N = 19 years 


5. (c) Total interest = 14200 





MENU xe КЗ: 7500 х2 


= 1422 
100 100 
324 r + 150 r = 1422 
474 r = 1422 
r=3% 
6. (d) Total interest = 14432 
8800 x13xr , 5500x12xr _ 14432 





100 | 100 
1144 r + 660 r = 14432 


1804 r = 14432 
r= 8% 


7. (b) If Sum is doubled then P = S.I = x 


_ PNR 


51--- 
100 


Simple Interest 7 




















xXN x12.5 13 
= n 14. (d) Half 1 te = —% 
x 100 (а) Half yearly rate 2 0 
N = 8 years (в.в) 
| В-13 Ко? 
8. (d) 51- ENR Effective Rate = +—+ 
100 2 2 100 
_ 5400x 5x12 Effective Rate — 13.42 
100 10000 xr x3 6000 xr x4 
15. (а) | rx3) | rx) _ 3400 
S.I = 33240 100 100 
9. (d) Sum after 5 years = “1020 300r + 240r = 5400 
Sum after 8 years = 71200 r= 10% 
-. S.I for 3 years = “180 10 11 
Ч 16. (b) [е ЗЕ 
2. S.I for 5 years = 3300 100 100 
= #720 Y= (10х115) 
10. (c) P 3 years Р-АР x = 16000 
PNR 
9 17. (е) $1=—— 
 Р——У=° ур +12P 100 
It take 9 years to become 13 times 3= шу 
100 
11. (a) S.I for 1.5 years = 969 — 918 Nc years 
= %51 PUR 
51 18. (b) SI- —— 
S.I for 2 years = —x2 100 
18 840 = Px8x5 
= $68 = 100 
-. Principal = 918 — 68 P = 32100 
= $850 
For same, Principal > S.I = ERE 
pp ES 100 
100 вар = 219055*Е® 
68 850x2xR 100 
= — 90 
100 gis 
В = 4% 19. (b) t the 1** part Sum = &x 
5 ni = " 
12. (b) S.I = 59500 л. 214 part Sum = 32800 - x 
m 9500 хх9х5 (2800-х)х10х6 
2. Principal = TO = 7307 100 100 
E 45x — (2800 — x) x 60 
s= НЕ 3x = (2800 — x) x 4 
100 3x + 4x = 7x = 11200 
7307 x10xR 
9500 = ———À ——— _ 11200 
100 zr = 1600 
R = 13% Other Sum = 2800 - 1600 = 21200 
PNR 20. (c) Principal = 71 
13. (с) 51--- 
100 : 
S.I = 1 paise = 100 
3209 = 21923 i 
Time = 1 Month —yr 
Р = 712,800 12 
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21. 


22. 


23. 


24. 


25. 


. 1l Ixrxl 
` 100 12x100 





г = 12% 
(с) S.I for 1 year = 5832 — 5182 
= 3650 
-. Principal = 5182 — 21650 
= 33882 

PNR 
b) S12 —— 
0% 100 
R= Px2xR 

100 

Р = $50 
(с) P— 525p [P + S.I] 


A Р-Р + 3P 
Principal to yield 3 times of Principal as S.I on 21 years 


РХКХТ 
100 Ы 
Px5xT 
100 i 
2200 х 100 = SPT + 100P (1) 
2320 = BR +P 
100 
2320 x 100 = 8PT + 100P 
2320 x 100 = 3PT + 5РТ + 100P (2) 
Value of eq. (1) put in eq. (2) 
2320 x 100 = 3PT + 2200 x 100 
3PT = 120 x 100 
PT = 4000 
Value of PT in eq. (1) 
2200 x 100 = 5 x 4000 + 100P 
220000 — 20000 — 100P 
P — 200000100 


(d) P+SI= P 


2200 = P 





P = 22,000 
200 = 2000 x5 xT 
100 
200 
= — = 2 years 
100 


(b) If Sum doubles, then Р = S.I 
_ PNR 
~ 100 
_ Рх15 ХВ 
100 


S.I 


P 


26. 


27. 


28. 


29. 


30. 


31. 


(с) Sum becomes 5 times, then S.I = АР 
_ PNR 

~ 100. 

| Px8xR 

~ 100 

В = 50% 

(а) Amount of debt by 4 


541 


АР 


_ PNR 
22100. 
Р-РхххМ 

100 
Amount of debt by B 
О-Охухм 
100 


541 


100 100 — 


nf Px — Оу 
100 


меј ОЗЕ | 
Px — Оу 


(а) Rate of interest = 10% 

Let P = 100 

В = 10 

Actual Principal = 100 — 10 = 90 





je 





10 1 
Rate ---х100-11-% 
90 9 


(b) S.P = P.W of 32200 due 1 year hence 


-d 2200 x100 | 
100+ (10 x I) 

= 82000 

^. Gain = 8(2000 — 1950) = #50 


(a) Let the ratio of interest is x% 





400-xx3 _500xxx4 
100 100 
12x + 20x = 160 


32x = 160 
=з 


= 160 





(d) Rate = x%/annum 
| R 
-. Times = 2 years. 


_ $.1.х100 
PxT 


2. Rate 


Simple Interest Ш 


36. (a) Let the sum lent at 6%rate of interest be €x. 











R . 8,100 
25 № Then, (1680 — x) is lent at 8% rate of interest. 
Then, SI = 19000 — 16800 = 32200 
R= 8x 200 —64 
25 xx6x2 (16800-х)х2х8 ^00 


100 100 
К = 64 =8% per annum. 
or, 12x + 268800 — 16x = 2200 x 100 


32. (a) Amount after 2 years = 3720 or, 268800 — 220000 — 4x 
Amount after 5 years = $120 48800 
S.I. for 3 years = 1020 — 720 or, x 2 — — = 312200. 
= 300% 


S.I. for 1 year = $100. 
Principal = 720 — 120 
= $600. _ Рххх4 3 _ Pxxx6 

Е 100 2 100 


37. (d) Let the rate of interest be х% per annum. 





33. ()r, 7129, 14-4 4-5,  r-15 





























Let principal amount is $ P. 6x = 6x 
Ры, _ Рип _ 1350 -. The value of x cannot be determined. 
100 100 
= P 
— =1350 38. (d) If the principal be €P, then SI= 9 
1350х100 If rate = r%, then 
P= 
75—48 Rate = SIx100 
P = 5000 $ Principal x Time 
34. (a) Let the amount lent at 8% rate of interest be €x. r LT 9r? 2100 
xr 
Amount lent at 4% rate of interest = %(20,000 — x) 
3 , 100 
> f= — 
SI Principalx Ratex Time 9 
ш 100 1 
=з у= Ші 3-% 
4 3 
(20000 — x)x —x1 
SALLE = 800 
100 ` 100 39. (d) SI on 312000 
БЕРІЛІСІ ШЫ cud _ 12000x 8х1_ zogo 
25 75 7 10 о 
6x 4 20000 — x 
ns 75 =800 Desired gain on 220000 
=> 5х+20000 = 75 x 800 = 60000 





1 
= 20000x 10 = #2000 
100 





5x = 60000 — 20,000 = 40000 
—, 420000 5000. 7. SI оп %8000 = (2000 — 960) = $1040 


SIx 100 . 1040x100 
Principal x Time 8000 


Rate = 





35. (с) Let the sum of money be &x. 








Now, according to the question, = 13% per annum. 
хх 6x3 хх 5х9 хх3х13 8160 
100 ^ 100 ^ 100 > 40. (D SI -2P- P- P 
=> 18x+45x+39x = 816000 Б pe Px20xt 
=> 120х =816000 хо шаш = 78000. о 


=> t= 5 years. 
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41. 


(c) SI = 956 — 800 = $156 
Therefore, rate of interest 
SIx100 


Principal x Time 


_ 156x100 
800x3 


= 6.5% 


per annum. 
Thus, new rate = 10.5% 


50, 


81- Principal x Time x Rate 





100 
_ 8003x105 — #252 
100 
Hence, Amount = 800 + 252 
= #1052. 
Interest 16 
42, {= 


43. 


44, 


Principal 25 
Therefore, rate of interest 


SIx100 


Principal x Time 


э х2-16х4-64 


=> x= v64=8 % per annum. 


Principal x Time x Rate 
100 





(b) SI= 


Now, according to the question, 


2 2 
xxmxa yxm xa 








100 100 
x ma ma 
y та 1 


(d) Let A borrowed €x from B. 
Amount borrowed from С = (1200 — x) 


Now, according to the question 


хх14х1 ^ (1200—-x)x15x1 _ 
100 100 
=> 14х--18000-15х-17200 


= 18000-х-17200 
=> x=18000 -17200 = $800. 


172 








45. (b) Let the younger son’s share be $х. 
Elder son's share = %(120000 —x) 
Now, according to the question, 


4 2*5*6 (120000 ge eS 
100 100 

=> 20x+ 6x = 20x 120000 — 20x + 480000 – 4x 

=> 50x = 2400000 + 480000 


=> 50х- 2880000 











x= И 357600. 
46. (b) r= 10800 x 100 = 12% 
22500 x 4 


12ү 
CI = 22500] 1+— | — 22500 
| rj 


= 22500x 12 в 
100 100 





Alternative Solution 
(b) Interest for 4 years = 10, 800 
. 1 year = 32700 
2700 


r% = ——x100=12% 
22500 


Compound Interest (1% year) for same rate of Int for same 


P will be equal to S.I for 15 years. 


л 219 year’s Interest on Interest = 12%(2700) 





= #324 
-. C.I for 2 years = 2(2700) + 324 
= $5724 
47. (ау 1200 = 2^*% 
100 
4х8 
Now, S.I. = 3750x3x6x3 _ 2025. 





100 
Alternative Solution 
(a) (4 x 8%)P = 31200 
32% P = 1200 
P = 33750 
-. S.I for 3 years at 6% pa 
(3 x 6%)3P — 18% (1250) = 32025 


22500 = 28224 — 22500 = 5724 


Simple Interest 2 


48. (с) Let the total capital invested be €x 1000 х 100 


49. (e) Principal (P) = —————— = 5000 
Total interest (е) pane) 5x4 

















1 od Ч 
uk 7х 1 TL x 8x1 г a Ds. 10xx 1 -. CI 2 5000х 2 не 21 
23 4 nus 4 100 
100 100 100 
= 10000 x (1.1025 —1) = 31025. 
oe а 
~ 300 400 120 
1200 1200 Combined rate of interest for 2 years in case of 
Now, according to the question, calculating compound interest 
. 102x соо % = (10 + 0.25)% =10.25% 
561= 100 
1200 
561х1200 : | 
х= oe = %6600. Required Cl=10000x— 5 = #1025 


This page is intentionally left blank 





CHAPTER 


18 


INTRODUCTION 


In the previous chapter, we discussed simple interest. 
A second method of paying interest is the compound 
interest method, where the interest for each period is 
added to the principal before interest is calculated for 


Compound Interest 







the next period. With this method, the principal grows 
as the interest is added to it. This method is used in 
investments, such as savings account and bonds. An 
understanding of compound interest is important not only 
for people planning careers with financial institutions, 
but also for anyone planning to invest money. 


|| BASIC FORMULAE || 


С (а) The amount A due after ¢ years, when a principal 
| Р is given on compound interest at the rate R% 
per annum is given by 


A= 18) 
100 


(b) Compound interest (CI) -А-Р 


1/t 
(c) Rate of interest (R) = (4) “| % p.a. 


Note: Simple interest and compound interest for 1 year 
at a given rate of interest p.a. are always equal. 


Illustration 1: Mohan invested an amount of 315000 at 
compound interest rate 5% p.a. for a period of 2 years. 
What amount will he receive at the end of 2 years? 
Solution: Here, Р = 15000, R = 5 and t = 2. 


100 


5 y : 
E зооо[1+ 5.) = 15000[ 14 1 
100 20 


_ 15000х 21x21 
20x 20 


Amount = 20 + x) 


= %16537.50. 





Illustration 2: Find compound interest on $5000 for 
2 years at 4% p.a. 
Solution: Here, Р = 5000, R = 4 and t = 2. 








Cl=P HŽ) sÍ 
(о 100 
Г 2 
- 5000 3 -1 
100 
Г 2 
= 5000 и = 5000((1.04)? — 1) 


= 5000(1.0816 — 1) = 7408 
The compound interest is $408. 


Illustration 3: Rashi invested 216000 for two years at 
compound interest and received an amount of $17640 
on maturity. What is the rate of interest? 

Solution: Here, P = 16000, г = 2 and A = 17640. 


A l/t 
r= wo (£) амаа 


1 4 1/2 
= 100 (=) -1|% ра. 
16000 


| 
— 
e 
© 
[2s — | 
и 
ЗЕ 
>| > 
ole 
— 
№ 
| 
— 
| —-—] 
x 
д>] 
£e 
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21ү* 
= 100 T -l|96 p.a. 


1 
= 100 x — = 5% p.a. 
20 


З If the interest is compounded half—yearly, then 


2t 
100x2 | 
(b) Compound interest (СТ) 


2t 
=P (+ E ja 
100x2 


A 22 
(c) Rate (А) 2 2 x 100 (4) -1|%р.а. 


(a) Amount (A) = р 





1 
Illustration 4: Find the amount of $8000 in 1 2 years 
at 5% per annum compound interest payable half-yearly. 


Solution: Here, P = 8000, R = 5 and = 2. 











2t 
Amount = P| 1+ 
| o) 
5 3 41 1 
= 8000(14 | = 8000| — 
100x2 ш 
= 8000х41х41х41 _ 28615.13. 
40x 40x 40 


9 If the interest is compounded quarterly, then 





4t 
100x | 
(b) Compound interest (CI) 


4t 
= p|(1+ Е | -1 
100х4 


A на 
(c) Rate (А) = 4 x 100 (2) —1|% p.a. 


(a) Amount (4) = pr 





Illustration 5: Find the compound interest on €1000 at 40% 
per annum compounded quarterly for 1 year. 


Solution: Here, Р = 1000, R = 40 and ¢ = 1. 
Compound interest (CI) 


R 4х1 

| = 
Ji -5 | 

Г 40 4x1 

1+ -1 

1090 | A | 
АЕ 
i 10 


| 14641-1 
1004 6 c 
| 10000 








= 3464.10. 


In general, if the interest is compounded и times 
a year, then 





R nxt 
a) Amount (4) = P| 1+ 
@) (9 | ТЕТІ 


(b) Compound interest (CT) 


= (№ 5 | -1 
100xn 


(c) Rate of interest (R) 





1 
=n x 100) [5] -1|96 p.a. 
P 


Illustration 6: Find the compound interest on 24000 
at 24% per annum for 3 months, compounded monthly. 


3 
Solution: Here, P = 4000, R = 24 and t= 127 


R 12xt 
CI = P| | 1+——— -1 
100x12 


3 
12x— 
= 4000 |14 —4 | 7-1 
100x12 


3 
— 4000 (=) _| | = 4000x7651 
50 50x 50x 50 


= 3244.83. 
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[| SHORT-CUT METHODS 


When the rates of interest are different for different 
years, say Ау, К», В; per cent for first, second and 
third year respectively, then 


К, R, R, 
Amount = P| 1+ 1+ 1+ : 
100 100 100 
Let the given sum of money be €P. Amount after first 


year — Pts x] 
100 


This amount will be the principal for the second year. 
Amount after second year 


R R 
= P| 1+— || 1+ — 
| F 8. 


This amount will be the principal for the third year. 
Amount after third year 


= P| 1+ 5 нс РЕ 
100 100 100 
Illustration 7: Апи invests $5000 in a bond which 
gives interest at 4% per annum during the first year, 5% 


during the second year and 10% during the third year. 
How much does she get at the end of the third year. 








Solution: Here, Р = 5000, В, = 4, R, = 5 and R, = 10. 
Amount at the end of third year 


= P| 1+ К 1+ 5 1+ ч 
100 100 100 
= 5000{ 14 ы Їн È Їн x) 
100 100 100 


= 5000 x о = 86006. 


25 20 19 


When the time is given in the form of fraction, 


say 3 а years, then 








3 


RY 2247 
A t = P| 1+— | x| 1+— | 
m | 2) 100 


Illustration 8: What will be the compound interest on 


315625 for 22 years at 4% рег annum? 





4 2 
Solution: CI = 15625 (+ | 1+ 1 
100 


iss [25.255 1] 
i 25 25 50 


15625x 3226 
= = 1613. 
31250 


(a) The difference between ће compound interest 


and the simple interest on a certain sum of 
money for 2 years at R% per annum is given 
by 





[in terms of SI and R] 
2x100 


Let, &P be given sum of money. Simple interest on ZP 
for 2 years at R% per annum 


PxRx2 
100 


and compound interest on “Р for 2 years at R% per annum 








|. de 2R | т 











RY R PxRx2 
Also, CI — SI = P | = ( | 
100) 100x2 100 


RxSI 
2x100 
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(b) The difference between the compound interest and 
the simple interest on a certain sum of money 
for 2 years at R% per annum is given by 


а-н №) 6; 


[in terms of P and R] 


2 
and, CI - SI = = ІШ 5) 
3 | \100 100 


[in terms of SI and R] 
Let, “Р be the given sum of money. Simple interest on 
ЁР for 3 years at R% per annum 
PxRx3 
100 


and compound interest оп “Р for 3 years at R% per annum 














. ст-зг= pl (1 ) кє 
| й 100 100 
Г ғ 3R? ЗЕ 3R 
= Р|1+ + + 
| 100000 10000 100 100 
„ЖЕ ‚- 
EN P 
| 1000000 1000 | 
Г 3 2 
100 100 











аз, ЖҮ ЕЭ 
= x +3 
100 3|\100 100 
е 
зо 04 ү. 

з | A100 100 


Illustration 9: What will be the difference between 
simple and compound interest on a sum of $4500 put 


for 2 years at 5% per annum? 
Solution: Here, P = 4500 and R - 5. 


RY 27 
а-я = (=) = 4500( 15) 


= =e = #11-25. 
20x 20 
Illustration 10: Ifthe difference between the compound 
interest and simple interest on a certain sum of money 


for 3 years at 5% per annum 18 $61, find the sum. 





Solution: Here, CI – SI = 61 and R = 5. 


ЖЕБЕНІ 
= a=) (5) | 
“БЭ 


1-3х20 61 
ЕЯ PEE 


> Р = $8000. 





If a certain sum becomes и times in / years at compound 
interest, then the same sum becomes n" times in mt 


years. 
Let, &P be the given sum of money. We have, 
кү кү 
= 1+— = 1+ — за. 
йг = as] x | a] (D 


Let the sum become n” times in T years. 


On comparing equations (1) and (2), we get 
T/m = t or T = mt years. 
Therefore, the sum becomes и” times in mt years. 


Illustration 11: A sum of money placed at compound 
interest doubles in 3 years. In how many years will it 
become four times? 


Solution: Here, = 2, t= 3 and m = 2 


The given sum of money will become four times 
itself in mt, i.e., 2 x 3 = 6 years. 


If a certain sum becomes 7 times in ¢ years, then 
the rate of compound interest is given by 
В = 100[(n)!* - 1]. 


Illustration 12: At what rate per cent compound interest 
does a sum of money become four-fold in 2 years? 


Solution: The required rate per cent is 
R = 100{(n)'" — 1] = 100[(4)!? - 1] 
= 100(2 – 1) = 100% 
[Here, л = 4 and t = 2] 
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If a certain sum of money at compound interest 
amounts to &х in A years and to €y in B years, 
then the rate of interest per annum is 


1/В-А 
R= (3 - | х 100%. 
x 
Let the principal be “Р and the rate of interest be R% р.а. 


A B 
Given: x = P lect. and y = нд 
100 100 








R B 
+) RY 
mig 


1/В-А 
о, R= (3 “| х 100. 
x 


Illustration 13: А sum of money at compound interest 
amounts to “4050 in one year and to $4723.92 in 3 
years. Find the rate of interest per annum. 

Solution: Here, x = 4050, y = 4723.92, A = 1 and B =3. 


1/В-А 
R= (3 = х 100% 
Xx 
1/2 
_ E ixin 
4050 


= E x 100% = 8% 
25 





If a loan of &P at R% compound interest per annum 
is to be repaid in л equal yearly instalments, then 


the value of each instalment is given by 
P 


$ 5 rae 
100 | ( 100 E 100 | 
100+R) \100+R 100+ А 


Let each instalment be of €X. 











Principal for the amount of &X due at end of first 
year at R% 


100X 
100+R 





Principal for the amount of &X due at the end of second 


year at R% 
2 
а 100 x 
100+ R 


Principal for the amount of €X due at the end of nth 


year at R% 
- | 100 |х 
100+R 


100Х 4 100 | xf 100 IE =. 
100+R (100+ А 100+ А 
z E ея 
100 100 Y 100 | 
ES +... 
100+R) \100+R 100+ А 


If a sum of $13040 18 to be paid back 

















r, 








Illustration 14: 


: А 3 
in two equal annual instalments at 3 1^ per annum, 


what is the amount of each instalment? 
P 


100 8 100 | 
100-- R/ \100+R 


2 





Solution: Each instalment = 





13040 





100 100 


+ 
10015 | |1004. 
4 4 





Here, Р=13040 and R = A 


13040 13040 


7 400 (400) НЫ ИН 
A x Р тт л 
415 \ 415 4154 415 





415 815 
400 400 


= 13040 х 


= %6889. 
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ЕХЕКС15Е-1 


. Nikita invested #8000 for 3 years at 5% CI in a post 
office. If the interest is compounded once in a year, 
what sum will she get after 3 years? 


(a) #9261 (b) 28265 
(c) #9365 (d) None of these 


. The compound interest on 32000 at 5% per annum, 
compounded yearly, for 2 years is: 

(a) 3315 (b) “425 

(c) 3205 (d) None of these 

. At what rate per cent per annum will 21000 amount 
to #1331 in 3 years? The interest is compounded 
yearly. 

(a) 1096 p.a. 
(c) 13% p.a. 
. Find the present worth of 29261 due 3 years, hence 
at 5% per annum compounded yearly. 


(a) 27000 (b) 28000 
(c) 39000 (d) None of these 


(b) 12% p.a. 
(d) None of these 


. The compound interest on 10000 at 20% per annum 
at the end of 1 year 6 months if the interest is 
calculated half-yearly will be: 


(a) $5320 (b) 33310 
(c) 34340 (d) None of these 


. A sum put out at 4% compound interest payable 


1 
half-yearly amounts to $6632.55 in E years. The 


sum is: 
(a) $6530 (b) 26250 
(c) #6470 (d) None of these 


. The compound interest on 312000 for 9 months at 20% 
per annum, interest being compounded quarterly, is: 


(а) $1891.50 (b) “1901.50 
(с) $1791.50 (4) None of these 


. The difference of compound interest on #800 for 1 
year at 20% per annum when compounded half-yearly 
and quarterly is: 


(а) 54.40 
(с) 26.40 


(b) Nil 
(d) None of these 
. The difference between the simple interest and the 


compound interest on %600 for 1 year at 10% per 
annum, reckoned half-yearly is: 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


В 
(а) “1 (b) “1 ; 
(с) 32 (4) None of these 
4800 at 5% per annum compound interest amount 
to $882 in: 
(a) 6 years (b) 2 years 
(c) 4 years (d) None of these 
What will be the compound interest on a sum of 


31875 after 2 years if the rate of interest for the first 
year is 4% and that for the second year is 8%? 

(a) 3231 (b) 3341 

(c) 3241 (d) None of these 

What will be the amount if a sum of $5000 is placed 
at compound interest for 3 years while rate of interest 
for the first, second and third years is 2, 3 and 4 per 
cent, respectively? 

(a) 75643.12 (b) 75463.12 

(c) $6413.12 (d) None of these 

What sum will amount to $15916.59 in 3 years at 
compound interest, the interest for first, second and 
third year being 3, 2 and 1 per cent, respectively? 
(a) 718000 (b) 512000 

(c) 715000 (d) None of these 


1 
The compound interest on 7800 in 2 2 years at 5% is: 


(b) “104.05 
(d) None of these 


(a) 2105.05 
(с) 2106.05 


1 
On what sum will the compound interest for 25 
years at 10% amount to $6352.50? 
(a) 57000 (b) 58000 
(c) “5000 (d) None of these 
The compound interest on a sum of money for 3 years 
at 5% is 71324.05. What is the simple interest? 
(a) 31460 (b) 31365 
(c) 31260 (d) None of these 


The simple interest on a certain sum at 496 per 
annum for 2 years is 280. The compound interest 
on the same sum for the same period is: 


(a) 291.60 (b) 281.60 
(c) 371.60 (d) None of these 


If the compound interest on a certain sum for 2 years 
is 260.60 and the simple interest is #60, then the rate 
of interest per annum is: 


Compound Interest 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


(а) 2% 
(с) 4% 
If the compound interest оп a certain sum for 2 years 
is “105 and simple interest is 8100, then the sum 
is: 


(a) 2300 
(с) 2400 


(5) 3% 
(а) None of these 


(b) $500 
(d) None of these 


The difference between simple interest and compound 
interest on $1250 for 2 years at 4% p.a. is: 


(a) 33 (b) $4 
(c) 22 (d) None of these 


On a certain sum of money, the simple interest for 
2 years is 3200 at the rate of 7% per annum. Find 
the difference in C7 and SI. 

(а) “7 (5) “9 

(c) 211 (4) None of these 


The difference between the compound interest and 
simple interest on a certain sum at 5% for 2 years 
is $1.50. The sum is: 

(а) #700 (b) 5600 

(с) $500 (d) None of these 

The difference between the compound interest and 
simple interest on a certain sum at 3% per annum 
for 3 years is 327.27. The sum is: 


(а) $12000 
(b) 515000 
(с) “10000 
(4) None of these 


The difference between the compound interest and 
the simple interest on #8000 for 3 years at 5% per 
annum is: 

(а) 261 (b) 263 

(c) #65 (d) None of these 


If a sum of money at compound interest amounts to 
thrice itself in 3 years, then in how many years will 
it be 9 times itself? 

(a) 9 years 

(b) 6 years 

(c) 7 years 

(d) None of these 

At what rate per cent compound interest does a sum 
of money become 16 times in 4 years? 

(a) 7596 (b) 100% 

(c) 50% (d) None of these 

A certain sum of money at compound interest grows 
up to 12960 in 2 years and up to 313176 in 3 years. 
Find the rate per cent per annum. 


28. 


29. 


31. 


33. 


34. 


1 1 
(а) 1 3 % (b) 2 3 
2 
(c) 1 3% (4) None of these 
What sum of money at compound interest will amount 


to $650 at the end of the first year and 3676 at the 
end of the second year? 


(a) 2825 (b) 7925 
(с) #625 (d) None of these 
A sum of $1260 is borrowed from a money lender 


at 10% p.a. compounded annually. If the amount is 
to be paid back in two equal annual instalments, find 
out the annual instalment. 


(a) 2726 (b) 2626 
(c) 3526 (d) None of these 


1 
. A tree increases annually by 8 of its height. By how 


much will it increase after 2 years, if it stands today 
64cm high? 


(a) 72cm (b) 74cm 
(c) 75cm (d) 81cm 
The least number of completed years in which a 


sum of money put out at 20% CI will be more than 
doubled is: 
(a) 3 
(c) 5 


(b) 4 
(d) 6 


1 
. Aman borrows #4000 from a bank at 7 2 % compound 


interest. At the end of every year he pays #1500 as 
part repayment of loan and interest. How much does 


he still owe to the bank after three such instalments? 


(a) “123.25 (b) 5125 
(c) 3400 (d) “469.18 
If in a certain number of years, 33000 amounts to 


34320 at a compound interest, in half that time 33000 
will amount to: 


(a) $3400 (b) $3600 
(c) 23800 (d) $3520 
#3757 is to be divided between A and B such that 


A's share at the end of 7 years may be equal to B's 
share at the end of 9 years. If rate per cent be 1096 
p.à. compound interest, B's share is: 


(а) 21700 (b) $1500 
(с) 22057 (d) $1400 
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EXERCISE-2 
(BASED ON MEMORY) 


. In how many years will 32,000 yield %662 as 
compound interest at 10% per Annum compounded 
annually? 


(a) 3 
(c) 4 


(b) 2 
(d) 5 
[SSC CGL Tier-II CBE, 2018] 


. What is the rate of interest (in %) if simple interest 
earned on a certain sum for the 3rd year is 42,000 
and compound interest earned in 2 years is 34,160? 


(a) 8 (b) 10 
(c) 12 (d) 6 
[SSC CGL Tier-II CBE, 2018] 


. What will be the amount received on 325000 at the 


rate of 20% per annum compounded yearly for 4 
years? 


(a) 351840 (b) 350350 
(c) 353550 (d) 348750 
[SSC CAPFs ASI & Delhi Police SI Online, 


2017] 


. There is 40% increase in an amount in 8 years at 
simple interest. What will be the compound interest. 
(in rupees) of 330000 after 2 years at the same rate? 


(a) 6150 (b) 7687.5 
(c) 4612.5 (d) 3075 
[SSC CHSL (1042) Tier-I (CBE), 2017] 


. The difference between simple and compound interest 
compounded annually on a certain sum of money for 
2years at 4% per annum is X8. The sum is 


(a) €10000 (b) 220000 
(с) 55000 (d) €15000 
[SSC CGL Tier-I CBE, 2017] 


. On a certain principal if the simple interest for two 
years is “1400 and compound interest for the two 
years is 41449, what is the rate of interest? 


(a) 7 percent (b) 3.5 percent 
(c) 14 percent (d) 10.5 percent 
[SSC CHSL (10-2) Tier-I (СВЕ), 2017] 


. B borrow 35,000 from A at 6% p.a. simple interest 
and lends it to C at compound interest of 10% p.a. If 
B collects the money back from C after 2 years and 
repays A, the profit made by B in the transaction is 


10. 


11. 


12. 


13. 


(a) €1,050 
(с) 2450 


(b) 3500 
(d) “600 
[SSC Multi-tasking staff, 2017] 


. The compound interest on 34000 for 4 years at 10% 


per annum will be 


(a) €1856.40 
(c) €1856 


(b) €1600 
(d) €1756.60 
[SSC CGL Тіег-П (CBE), 2016] 


. A sum of money amounts to %6655 at the rate of 


10% compounded annually for 3 years. The sum of 
money is 


(a) 55000 (b) 35500 
(c) 56000 (d) 56100 

[SSC CGL Tier-I (CBE), 2016] 
The sum for 2 years gives a compound interest of 


33225 at the rate of 15 % per annum the amount is 


(a) 510000 (b) 320000 
(c) 515000 (d) 332250 

[SSC CGL Tier-II (CBE), 2016] 
The compound interest on a certain sum for 2 years 


at 10% per annum is 4525. The simple interest on 
the same sum for double the time at half the rate 
percent per annum is: 


(а) 3520 (b) 3550 
(c) 8500 (d) 5515 

[SSC CPO SI & ASI, Online, 2016] 
The sample interest on a sum of money for 3 years 


is 3240 and the compound interest on the same sum, 
at the same rate for 2 years 18 “170. The rate of 
interest 1s: 
(a) 894 (b) 295% 


1 3 
12-% 3) 5--% 
(с) 125% (3) 52 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 
2016] 


If the difference of the compound interest on a sum 
of money for 3years is 7186. Find the sum of money 
if the rate of interest in both cases be 10%. 


(а) 55500 (b) 27200 


(с) 26500 (4) 26000 
[SSC ССІ. Тіег-П (CBE), 2016] 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


The population of a town increases by 5% every year. 
If the present population is 9261, the population 3 
years ago was 


(a) 5700 
(c) 7500 


(b) 6000 
(d) 8000 
[SSC, 2015] 


In certain years a sum of money is doubled itself at 


619 simple interest per annum, then the required 
time will be 


(a) 2- years (b) 8 years 


c 102 ears (d) 16 years 
(c) Py y 


[SSC, 2015] 


A sum of money placed at compound interest doubles 
Itself in 5 years. It will amount to eight times itself 
at the same rate of interest in 

(b) 20 years 

(d) 15 years 


(a) 10 years 
(c) 12 years 
[SSC, 2015] 


A sum of money is paid back in two annual 
instalments of 317,640 each, allowing 5% compound 
interest compounded annually. The sum borrowed 
was 


(a) 232,400 
(c) 232,200 


(b) 232,800 
(d) 232,000 
[SSC, 2015] 


36,100/- was partly invested in Scheme A at 1096 
p.à. compound interest (compounded annually) for 
2 years and partly in Scheme B at 1096 p.a. simple 
interest for 4 years. Both the schemes pay equal 
interests. How much was invested in Scheme A? 


(а) 23,750/- (b) 54,500/- 
(с) 54.000/- (d) €3,250/- 
(e) 25,000/- 


[IBPS, 2015] 


A certain sum will amount to 312,100 in 2 years at 
10% per annum of compound interest, interest being 
compounded annually. The sum is- 
(a) 312000 (b) $6000 
(c) 58000 (d) 510000 

[SSC, 2015] 
The compound interest on a certain sum of money 
for 2 years at 5 % per annum is 2410. The simple 


interest on the same sum at the same rate and for 
the same time is 


21. 


22. 


23. 


24. 


25. 


26. 


(а) 2400 
(с) 2350 


(b) 2300 
(d) 2405 
[SSC, 2014] 


If the compound interest on a certain sum of money 
for 2 years at 5% is 2328, then the sum is: 


(a) 53000 (b) 33600 
(c) 33200 (d) 33400 

[SSC, 2014] 
A man borrows money at 3% per annum interest 


payable yearly and lend it immediately at 5% interest 
(compound) payable half-yearly and thereby gains 
3330 at the end of the year. The sum borrowed is: 
(a) “17,000 (b) “16,500 
(c) “15,000 (d) “16,000 

[SSC, 2014] 


If the compound interest on a sum for 2 years at 12 1 % 


per cent 18 2510, the simple interest on the same sum 
at the same rate for same period of time is: 


(a) “400 (b) 3450 
(c) 3460 (d) 3480 

[SSC, 2014] 
Raghu invested a certain sum in Scheme X for 4 


years.Scheme X offers simple interest at 12 per 
cent pa for the firsttwo years and compound interest 
(compounded annually) at 20 per cent pa for the 
next two years. The totalinterest earned by him after 
4 years is 11016. What was the sum invested by 
Raghu in Scheme X? 


(a) 317400 (b) 218400 
(с) 216200 (а) “11400 
(е) $9400 
[IBPS РО/МТ, 2014] 
A man gave 50% of his savings of 384,100 to his wife 


and divided the remaining sum among his two sons 
A and B of 15 and 13 years of age respectively. He 
divided it in such a way that each of his sons, when 
they attain the age of 18 years, would receive the 
same amount at 5 % compound interest per annum. 
The share of B was 


(a) 20,000 
(с) 22,000 


(b) 320,050 
(d) 322,050 

[SSC, 2014] 
The compound interest on $ 1,800 at 10% per annum 
for a certain period of time is $378. Find the time 
in years. 
(a) 2.5 years 
(c) 2.8 years 


(b) 2.0 years 
(d) 3.0 years 
[SSC, 2014] 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


Іп what time will %8,000, at 3% annum, produce 
the same interest as *6,000 does in 5 years at 4% 
simple interest? 

(b) 4 years 

(d) 6 years 


(a) 3 years 
(c) 5 years 

[SSC, 2014] 
What sum will give 3244 as the difference between 


simple interest and compound interest at 1096 in 13 
years compounded half-yearly? 2 
(а) “40,000 (b) 336,000 
(с) “32,000 (d) 728,000 

[SSC, 2013] 
A sum 08 3,200 invested at 10% per cent compounded 
quarterly amounts to*3,362. Compute the time 
period. 


(a) i jest (b) 1 year 


(c) 2 years (d) 2 year 

[SSC, 2013] 
If a sum of money compounded annually becomes 
1.44 times of itself in 2 years, then the rate of interest 
per annum is: 
(a) 25% 
(c) 21% 


(b) 22% 
(d) 20% 
[SSC, 2013] 
The compound interest on®5,000 for 3 years at 10% 
per cent will amount to: 
(а) “1,654 (b) 51,655 
(с) 51,600 (d) 51,565 
[SSC, 2013] 
A person takes $10,000 loan at the rate of 10% interest 
compounding yearly for the period of 4 years. How 
much interest he has to pay? 
(a) 24,371 (b) 34,581 
(с) 214,641 (d) “4,641 
[UPPCS, 2012] 
An amount of money at compound interest grows 
up to 33,840 in 4 years and up to 33,936 in 5 years. 
Find the rate of interest. 
(a) 2.5% (b) 2% 
(c) 3.5% (d) 2.05% 
[SSC, 2012] 
A sum of money at compound interest amounts to 
thrice itself in 3 years. In how many years will it 
be 9 times itself? 
(a) 9 
(c) 6 


(b) 27 
(d) 3 
[SSC, 2012] 


35. 


36. 


37. 


38. 


39. 


Directions: 


Sita deposited 75,000 at 10% simple interest for 2 
years. How much more money will Sita have in her 
account at the end of two years, if it is compounded 
semi-annually? 


(a) 850 (b) 340 
(c) $77.50 (d) 385.50 

[SSC, 2012] 
What is the difference between the simple and the 


compound interest on 37,300 at the rate of 6 per 
cent p.a. in 2 years? 


(a) 229.37 (b) 226.28 
(с) 231.41 (d) 223.22 
(е) 221.34 


[IBPS РО/МТ, 2012] 


A sum of money placed at compound interest doubles 
itself in 4 years. In how many years will it amount 
to four times itself? 


(a) 12 years (b) 13 years 


(c) 8 years (d) 16 years 
[SSC (GL), 2011] 
А sum of $12,000 deposited at compound interest 


becomes double after 5 years. After 20 years, it will 
become: 

(а) 48,000 
(с) $1,90,000 


(b) 296,000 
(d) 51,92,000 

[SSC (GL), 2011] 
If the difference between S.I. and CI for 2 years on 
a sum of money lent at 5% is $6, then the sum is: 
(a) 32200 (b) 32400 
(c) 32600 (d) 32000 
[SSC (GL), 2011] 


In this, question is given followed by 


data in three statements I, II and III. You have to study 
the question and the data in statements and decide the 
question can be answered with data in which of the 
statements and mark your answer accordingly. 


40. 


What is the rate of interest percent p.a.? 
Statements: 
I. The difference between the compound interest 


and simple interest earned in two years on the 
amount invested is $100. 


П. The amount becomes 319,500 in three years on 
simple interest. 


III. The simple interest accrued in two years on the 
same amount at the same rate of interest is 23,000. 
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41. 


42. 


43. 


44. 


45. 


46. 


(a) Only I and II 
(b) Only I and III 
(c) Only II and III 
(d) Only I and either II or III 
(e) None of these 
[SBI Associates Banks PO, 2011] 


The simple interest accrued on a certain principal 

is 32,000 in five years at the rate of 4 percent p.a. 

What would be the compound interest accrued 

on the same principal at the same rate in two 

years? 

(a) $716 

(c) $824 

(e) None of these 
[Corporation Bank PO, 2011] 

If a sum of money placed at compound interest, 

compounded annually, doubles itself in 5 years, then 

the same amount of money will be 8 times of itself in 

(a) 25 years (b) 20 years 

(c) 15 years (d) 10 years 


(b) #724 
(d) 2816 


[SSC, 2011] 


Sonika invested an amount of $5800 for 2 years. 
At what rate of compound interest will she get an 
amount of 7594.5 at the end of two years? 
(a) 5% per annum 
(b) 4% per annum 
(c) 6% per annum 
(d) 8% per annum 
[Corporation Bank PO, 2010] 


In how many years will a sum of $800 at 10% 
per annum compound interest, compounded semi- 
annually becomes 3926.10? 


1 2 
@ 15 (b) 17 
(c) 24 (d) 21 
3 2 


[SSC (GL), 2010] 


A sum of money at compound interest doubles itself 
in 15 years. It will become eight times of itself in: 
(b) 48 years 
(d) 60 years 

[SSC (GL), 2010] 


(a) 45 years 
(c) 54 years 


Rohit invested some amount at the rate of 6 per cent 
pa and at the end of 3 years he got 38730 simple 
interest. How much compound interest he will get 
on same amount and same rate of interest after 
2 years. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


(a) 25820 
(с) 25900 


(b) 55949.60 
(d) $5994.60 
[Syndicate Bank PO, 2010] 


The compound interest on %6250 at 12% per annum 
for 1 year, compounded half-yearly is: 


(a) 2772.50 (b) $772 
(c) 3672.50 (d) 3672 

[SSC, 2010] 
A sum of money lent at compound interest amounts 


to $1460 in 2 years and to $1606 in 3 years. The 
rate of interest per annum is: 


(a) 12% (b) 1196 
(c) 10.5% (d) 10% 

[SSC, 2010] 
A sum of money, deposited at some rate per cent 


per annum of compound interest, doubles itself in 4 
years. In how many years will it become 16 times 
of itself at the same rate? 


(a) 16 (b) 12 
(c) 10 (d) 8 

[SSC, 2010] 
What is the difference between the compound interest 


and simple interest оп $4000 at 5% per annum for 
2 years? 


(a) 10 (b) 11 
(c) 20 (d) 100 

[SSC, 2010] 
The simple and compound interests on a sum of 


money for 2 years are $8400 and “8652 respectively. 
The rate of interest per annum is: 
(a) 696 (b) 7.596 
(c) 996 (d) 4.5% 
[SSC, 2010] 


Sonika invested an amount of €5800 for 2 years. 
At what rate of compound interest will she get an 
amount of $594.50 at the end of two years? 
(a) 5 Percent Pa (b) 4 Percent Pa 
(c) 6 Percent Pa (d) 8 Percent Pa 
(e) None of these 

[Corporation Bank PO, 2010] 
What would be the compound interest accrued on 
an amount of 37,400 (а) 13.5 per cent pa. at the 
end of two years? (rounded off to two digits after 
decimal) 
(a) 32,136.87 
(c) 32,032.18 
(e) None of these 


(b) 32,306.81 
(d) 32,132.87 


[Indian Bank PO, 2010] 
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Ехексіве- | 
6. (D 7. (а) 8.(а) 9. (b) 10. 
19. (b) 20. (с) 21. (a) 22. (b) 23. 
32. (а) 33. (5) 34. (а) 








Ехексі5Е-2 





6. (а) 7. (с) 8. (а) 
19. (4) 20. (а) 21. (с) 


32. (4) 33. (а) 34. (с) 


45. (а) 46. (d) 47. (а) 





| EXPLANATORY ANSWERS Ш 
ЕХЕКСІЅЕ- І 
1. (а) Here, P = 8000, г = 3 and R = 5. 3. (а) Here, Р = 1000, А = 1331 and # = 3. 


3 


Amount = P puce = 8000 > 
100 100 


A 1/t 
Р-1001|-1 -1|9?6 p.a. 
P 

















қ 
3 21x21x21 j 
= 8000 21 _ 8000х21х21х 1331 1/3 , 
20 20 x 20 20 = 100 |5] -1% pa. 
= #9261. 
. Nikita will get $9261 after 3 years. 11 » 1 
= [ | 1| =100 x — =10%paa. 
Alternative Solution 10 10 
Amount after 3 years 
= 1(8000) + 3[5% (8000)] + 3[5%(5%(8000))] + 4. (b) Here, 4 = 9261, t = 3 and R = 5. 
1[5%(5%(5%(8000)))] | po А____9261 
e t 3 
= 8000 + 1200 + 60 + 1 ЦЭ ur 
Eo 100 100 
_ 9261x20x20x20 э, 
2. (e) Here, P = 2000, R = 5 and t = 2. 21x21x21 
= “| 85) zl 5. (b) Here, Р = 10000, R = 20 and t = 5. 








зө -|-ө( | | i 


ad 
20 үз 
- 20 $4 ) = 2000 х M = 7205. PU (^at) 4 








400 
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ЕТЕ 


_ roooo Пин ) 





10х10х10 


_ 10000x331 5410. 
1000 


6. (b) Let €x be the sum. Then, 


4 үз 51ү 
6632.55 = Хн | = | 
2x100 50 


6632.55х50х50х50 
51х51х51 








= %6250. 


7. (a) Here, P = 12000, R = 20 and t = - 








4х— 
20 ү 
= 12000 ! % | =i 








lf. тү 120001261 
= 12000] [1+— | -1]=——— 
20 20х20х20 


= $1891.50. 
8. (а) When compounded half-yearly: 
Here, P = 800, R = 20 and = 1. 














2 
11 21 
= 800 (j= = oe 
10 10x10 
When compounded quarterly: 
Here, P = 8000, R = 20 and # = 1. 














21ү 4481 
— 800 | | | 800 x 3448 
20 20 x 20 x 20x 20 
= 3172.40. 
Difference = 3(172.40 - 168) = 34.40. 


9. (ь)8г—= OI хар 
100 


2х1 
10 
С1 = 600 ( + | 1 
100x2 


2 
21 00x41 
= ew ) тр 22241. еру 
20 20х20 


Difference = (61.50 — 60) = 31.50. 











10. (b) Let the time be ¢ years. Then, 


882 = кө 2 | шэг. 
100 800 (20 
(2) (2) 
тэ» e |) 
20 20 
=> t = 2 years. 
11. (a) Here, P = 1875, R, = 4 and R, = 8. 


b malt | oa)! | T) | 








| 
= 
oo 
-4 
сл 
| 
И 
- 
+ 
- 
S|» 
© 
E 
aa 
= 
+ 
pm 
ЭС 
о 
ми 
| 
= 
Ls 


26 2 
= 1875] al 1 
25 
_ 1875х77 — #231. 
625 


12. (b) Here, P = 5000, К, = 2, R, = 3 and К; = 4. 


Amount after 3 years 


ZEE R Їн К, ү: i К, | 
100 100 100 
2 3 4 
= 1+ 14 14 
<000 F as =.) 


= She 9 


50 100 25 
= %5463-12. 








13. (с) Let, =P be the required sum. 


Then, 15916.59 p(t at Jo. x) 
s 277^* 100A 1004 100 


Е 102 ias) 
= Р x . 








х 
100 100 100 


_ 1591659х100х100 
103 x 102x101 
= 315000. 
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5 2. 
14. (b) CI = 800| | I4 — | | 1+ 
Ф) | us) 100 





GI | 800 х 2081 





20 x 20 x 40 16000 
= 7104.05. 
2 —х10 
15 We її 6352.50 p[1, 2 14 
. (c) We have, 50 = "100 ТТ 


_ p(t) (21 
~~ (10) (20 
_ 6352.50 10 10x 20 ey 
11x11x21 








2 
16. (c) We have, CI - SI = BE | R ) «x R ) 
3 |1100 100 


2 
= 11324.05 - SI = Sl | 2 | «x 2 ) 
3 | 100 100 


_ SI oe | ts 
3|20х20| 1200 











14-91 ] sr = 1324.05 
1200 


> gp = 1324.05%1200 уус 
1261 





RxSI 
17. (b) We have, CI - SI =- £S 
200 





2 
Also, CI — SI = P = = 105 - 100 = P[ 
100 100 








RxSI R 4 
= 14 = 80| 14 
аны 200 8| 28) Ы | 23 


(Неге, R = 4 and SI = 80] 


= UES) _ вре. 





18. (a) We have, 








d sp ASSI 
200 
= 60.60 - INL 
200 
в_ 060x200 _ 50, 
60 





19. (b) We have, 
Rx100 


1 105- 100 = 
200 


CI =- SI = = 
200 
= К = 10. 





10) 


=> Р = 500. 


Alternative Solution 
Difference of Interest = €5 (which is r% of 1* year Interest] 


1% year Interest = $50 
7% = > x100 =10% 
50 


If 55 = 10% (P) 
“10096 P = €500 


20. (c) We have, 





RY 4 ү 
CI si = »[ | = 1250{ | 
100 100 
[Here, P = 1250 and R = 4] 


1250 


= = $2. 
15х25 





Alternative Solution 


Difference between S.I and C.I = 4% (4%(1250)) = 32 


21. (a) We have, 


RxSI 7х200 


200 200 








CI-SI- 
(Неге, R = 7 and SI = 200] 


ERT. 


Alternative Solution 


5% (5%) = 1.5 
P = 3600 


22. (b) We have, 


zc (88) нв CI-sI- and R=5] 
2 (100 
P 3x20x20 2600 








3 2. 
R R 

23. (c) We have, CI - SI = P | +3 | 
100 100 


3 2 
=>. 2527 SP 5 -3 - 
100 100 


(Неге, CI — SI = 27.27 and R = 3] 








100 x 100 x 100 
27.27 x 100 x 100 x 100 
э P= 
2727 
= 210000. 


| 27+2700 | 
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24. (a) We have, 


а-а-а) в) | 








[Here, Р = 8000 and R = 5] 


— 8000 125 + 7500 — #61. 
100х100х100 


25. (b) Неге, n = 3, Е = 3 and m = 2. 


The given sum will become 9 times itself in mt, i.e., 





2 x 3 = 6 years. 
26. (b) The required rate per cent is 
В = 100{(n)'" — 1] = 100[(16)'4 — 1] 
[Here, n = 16 and t = 4] 
= 100(2 – 1) = 100%. 
27. (а) Here, x = 12960, у = 13176, A = 2 and 8-3. 


1/В-А 
R= (3 4| x 100% 
x 


= [BUS 4] x 100% 
12960 


Eu) % 
12960 


E 
3 3 





] and B - 2. 





28. (c) Here, x = 650, y = 676, A 


1/В-А 
-. Rate of interest(R) = С -1| x 100% 
x 


= | 676 i| x 100% 
650 


26 


х 100% = 4%. 


650х25 





650 = Р[1+ 5) 252 = 2625. 
100 


29. (a) Here, P = 1260 and R = 10. 
Annual instalment 
P 1260 


1 100 Қ 100 J 1o [100] 
100+R) \100+R) 110 (110 
1260 110 110 


= -1260х---х = #726. 
we | 100 210 


110\ 110 











30. 


31. 


32. 


33. 


34. 


. B's share = 3(3757 


(d) Increase % = EL = 12.5% 





Height after 2 years = 64 x ( + 











2x100 
= 81 ст. 
® [1+ 2) >2x Or B 22 
100 
Now, ET . n-4 years. 
5 5 5 
5 3 
- 4000 x} 1+ 
(a) Balance 1 | оу, | 
2 
— 41500x| 1+ B +1500х (1+ B +1500 
2x100 2x100 
= $123.25. 
(b) Let, r% be the rate and п years be the time. 


Then, 4320 = 3000| 1+ — 
100 


| r | 4320 
1+— | = 
100 3000 


n/2 
2) -J =12 
100 


= 1.44 


In years, 23000 will amount to 


ni2 
3000 (т) = 3000 x 1.2 
100 


= 33600. 
(a) Let A's share = x 
B's share = 3(3757 — x) 


7 9 
Хїнд) = (3757 — х)[1+ 1° 
100 100 
2 
x = (3757 - »| ЇЇ 
10 


121) 3757x121 
x|l-——|2—— — 
| A 100 


Жа 3757х121 
221 
- Ұ2057 





2057) = 31700. 
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EXERCISE-2 
(BASED ON MEMORY) 


1. (а) P = 32000, СІ = 442 Rs, r = 10%, n = ? pi 
Amount = sre) 


CI- 2000] 1 + 10.) -2000 100 
100 2 
662 + 2000 = 2000(1.1)" 4 sooo( * РЯ 
2662 = 2000(1.1)" = Rs. 6050. 
(1.1)" 21.331 Profit made by B is 
(1.1? = (1.1? 16050 — 5600 
n=3 => 3450. 
2. (a) S.I for 319 year = #2000. 8. (a) p = 4000, n = 4, r = 10% 


C.I for 2 years = 34160. 


r n 
І-Р|1---|-Р 
Interest on Interest for 214 year = $160. ? | | 








160 10] 
r% = —— x100 = 8% = coed | ars 
0 2000 0 = 4000 + 15. 4000 
3. (a) p = 225,000 r = 20%, n = 4 = 5856.40 — 4000 
СТ C.121856.40 Rs. 
А (-Р114--- 
сайн | us] 9. (a) Amount = 6655, n = 3, r = 10% 
4 
2 п 
= 25000] 1+ 22. A=Pl14—— 
100 100 
= Rs. 51,840 10 F 
4. (d) Let us assume Р = $100. шаа 4 т е] 
after 8 years Amount = 140% (100) = $140. 6655 = 1.331 (P) 
/. S.I = 140 – 100 = 40$ P = 5000 Rs. 
and for 1 year S.I = 2 SRS 10. (a) C.I = 3225, n = 2, r = 15% 
5 c1=P|1+ "4 5 
R% = — x100 = 5% 100 
100 2 
^. СЛ for 230000, n = 2, r = 5% 3225=P|+ 15 _p 
5 үр 100 
CI- 22 + 5.) - 30000 3225-1.3225Р-Р 
4,0.3225 P2 3225 
= Rs.3075 
Р = Rs. 10,000 
0, 0, = 
зе (04% Еа 11. (с) Let the Sum = €100 x 
о For compound interest, г = 10%, t = 2 years. 
6. (a) S.I for 2 years = 31400. 
t 
. 1 year = #700 ca-p 145) 4 
Interest on Interest in C.I — 49. 100 
49 10 Y 
. R% 2 —— x100 = 7% io (1+ 22) = 5 
700 100 
7. (с) S.I for $5000, г = 6%, n = 2 years Wy 
5000 х6х2 = 100х (4) —1|= 525 
$1= 2— 9% x Rs, 600 
100 =21х=525 
Amount = $5600. х= 25 


For С.Т, Sum Invested = 32500. 
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For S.I, r = 5%, 5 = 4 years 18. (с) Let amount invested in scheme A = € x. 
SI- PNR Let amount invested in scheme B = € (6100 — x) 
722100 Т, 
_ 2500x5x4 P, (+ 23 BRD 
i 100 100 100 
S.I = Rs. 500 А 
211 10 1 
12. (c) S.I for 3 years = #240. ын | Етегі Ән 
2. For 1 year = $80. 
For same rate 15 year S.I = 1% year C.I. кв (6100 — x)x10x4 
^ 27% year СІ = 170 - 80 = 90 € 100 
90 — 10 1 ? = 
х Rate of Interest = 2080 199 = 10 x 100 21519, zs tb] pleas 
80 80 2 10 
13. (d) Difference of amount is from C.I. 
3[10% (10% Р)] + [10%(10%(10% P))] = 186. (rm 4(6100 — x) 
0.03 P + 0.001P = 186 100 10 
0.031 P = 186 21x | 24400- 4x 
P = %6000 ^10 10 
14. (d) Percentage increase 596 21x = 244000 — 40x 
Population of town 3 years ago — 22 ЇЕ 21x + 40x = 244000 
% 61x = 244000 
9261 = (i+ | х= 84000 
100 
5 } 19. (4) P+(10%P)2+10%(10%P) = 12100. 
9261= P| 1+— 
Р+.2Р+.01Р =12100 
9261 = P(1.157) _ 
P = 8000 1.21Р 212100 
- р 12100 
15. (d) SI. = —* Sum of money doubles itself. 121 
100 Р = $10000. 
p= PB xNx625 "mI. 20. (а) СІ. for 1" year be € y 
100 For 2 years = СІ. = $410. 
Wee! у+у + 5% у = 410 
6.25 4i 
N = 16 years. т 410 
16. (d) Principal — 2 principal in 5 years. ‚ = 200 
2P —› АР їп 5 years. И 
: ^. S.L for 2 years = 200 + 200 = $400 
АР — 8P in 5 years. 8 
. It takes 15 years to become 8 times of principal. 21. (с) Let the principal be “Р, Then, 
2 
5 а (1+) -1| 
17. (b) Required sum borrowed = 17640 (145, 1768 100 
2 2 
21 
5 2 > sse pis ala | zl 
- (+ 100 20 
41-4 41 
205 100 100 zi зве ) н “| | 
P = 17640 X100 105105 = 332,800 400 400 400 
328 x 400 
Principal amount = 332,800. = P=——_— = 3200 


41 


Е БАЕ] Chapter 18 







































































22. (d) Let the amount borrowed be x. 24. (c) Let the sum of money invested by Raghu be $Р. 
2 Then, 
Interest to be paid = 22 = = 
2 
Now, А іі» a) 1t=11016 
5 100 100 
Rate = —% per half-year 
ЧИНЬ. 24Р 6) 
Time = 2 half-years or, Р 1-=11016 
" 100 5 
R 
СЇ--Р С + 18) - | 
| 100 а ІІМ 
: 100 25 
1552) 7 (+) 1 24P 4 44P 
200 40 on = == ode 
- : 100 
2412: ass 1051-1 ог, 68Р = 11016 х 100 
40 1600 
2 . 11016х100 
1681—1600 81х “Р--------<516200 
=x =< 68 
1600 1600 
25. (a) Total savings = $84100 
: 81х 3x 
БИИР Ч Share of wife = 50% (84100) = 42050 
81x — 48x 33x Let the share of В be ‘b’ 
1600 1600 Share of A = 42050 - b 
33x = 330 For A, time = 5 years 
1600 Rate = 5% 
1600 x 330 p 
+= а = $16000 Amount = рх| 1+” 
33 100 
23. (d) Let the principal be ЕР. қ 
RY = (азоо вун) 
СІ-Р||1- та -1 100 
100 
-(42050-5)х1.27 
| 25 i For B, time = 7 years 
= 2 7 
=> 510=Р| 1+ | -1 Е кы 
100 
- = 14b 
| 1Y Given, amount of А = amount of B 
510- P|| 14 1 
3 (42050 — b) x 1.27 = 1.45 
[roy 53403 — 1.27b = 1.4b 
510 =P 2) | b = 20,000 
B Hence, B got 320,000 
81 
— 510-P 2-1) 26. (b) Principal (Р) = 21800 
-— Rate (R96) = 10% 
510 = P| -— \- СІ. = $378 
d xi Time — T 
510x64 T 
P=—— = 1920 
5i 17 СІ = р 118) -Р 
100 
SI = Principal x Time x Rate (057 
100 378.=1800{ 1,10) -1800 
_ 1920х2х25 109 


=7480 
100x2 T =2 years 
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_ 6000х4х5 

















27. (с) S.I. = #1200. 
100 
New Р = $8000 
R=3% 
New S.I. = 1200 € 
sI = PMR 
100 
1200 = 8000 x N x 
100 
N = 5| years. 
. p Зр 
28. (с) Difference = Р + 
1000000 10000 


29. 


30. 


31. 


32. 





244 - p| 125 | 75 
1000000 10000 


24 =P ка | 
1000000 


P= 244 x 1000000 











= 32000 
7625 
RY 3362 
(a) A Phe ce) — oe а 
100 3200 


4) > (#) 
1600 \40 40 


1 
> 41-2 di s 








R T 
(d) A Pe > 144 P=P( 
100 


R 2 
1.2? =| 14 
Ка. | т 


> 1+ -1,2 > R=0.2x10 




















5000 x 331 


10 | 
400 


e 
40 


2 


+) 
100 


0 = 20% 


= 31655 





3 
= 5000 (3) 1 
10 1000 


(4) Required interest 





» 10 Y 
= 10000| 1+— | -10000 
100 
11)! 
= «10000 x CD... 10000 
10000 


= %(14641 - 10000) 
= 74641 


T 
33. (a) АР) 
100 











R 4 
т) vtt) 
100 
R 5 
3936 = ңі) ““(2) 
100 
Dividing equation (2) by equation (1), we һауе 
3936 is R R 3936 
3840 100 100 3840 
_ 3936-3840 96 
3840 3840 





R= i x100 = 2.5% 
3840 


R T 
34. (c) АРВ 
100 


3 
= i-i 
100 


On squaring both sides, 


6 
9-1 tac 
100 


Clearly, the required time = 6 years 
35. (c) Rate = 5%, Time = 4 half-years 





= sooo 198481 
160000 


_ 5000 x 34481 — 210775 
160000 

SI = 300010 x2 = $1000 
100 


Difference = 1077.5 





1000 = 377.5 








36. (b) ар P Bret _ 7300х2х6 226 
2 100 
2 2 
cr=7300| [1-9 | -1]=7300 =) 1 
100 50 
2809-2 
= тзо| 28092500 | - 7300x 20 = 902.28 

2500 2500 
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37. 


38. 


39. 


40. 


Difference = 902.28 — 876 = 26.28 
Quicker Method: 
a-[s«e- 656) - 646) 
100 
212.36 -12 = 0.36% 


= 0.36 per cent of 7300 = 26.28 


4xlog4 
log2 





(c) Required time = = 8 years 


(d) 4 - ое) 
100 


A T 
= = Е а 
Р 100 


Hence, the principal will become 16 times іп 20 years. 
= “(16 х 12000) 
= $1,92,000 


2 
(b) Difference 415) 


| Рх5х5 
10000 
25Р = 60000 


p.f L 2400, 


(c) Using statement II and II we can find the answer. 
III. SI for 2 years = 33000 

1 year = €1500 

3 years = 34500 
П. Amount = P + SI 

19500 = P + 4500 

19500 = P + 4500 


Р-15000 

















r= «100 
15000 


r=10% 














41. 


42. 


43. 


44, 


Simple Interest x 100 





(d) Principal = 
E Time x Rate 


_ 2000x100 


= 310,000 
5x4 


Compound Interest 


Time 
= Principal Ї + Rate) -1 
100 





. 10000x51 
625 
(с) Let the principal be $1. 


T 
api. 
100 

5 
> 2-11, 
100 


Cubing both sides, 


—- 8816 


15 
= ?-( x) 
100 


Time =15 years 


(a) sese suo (is 1 
100 


5945 _ 
5800 


2 
0.1025 + 1 = ur 


(100 4 ry 
10000 
1.1025 х 10000 = (100 + 7? 
11025 = (100 + 7? 
(105)? = (100 + 7? 
105 = 100 +r 
r=5% 
(a) Rate of interest = 10% per annum. So, rate of interest 
for half-yearly = 5% 
(1+ R) 
100 
(1-5)! 
100 





11025 - 


Therefore, A = P 








926.10 = 800 
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45. 


46. 


47. 


48. 


T 
926.10 = goo 005) 
100 
T 
926.10 = 800079 
20 
926.1x10 _ (21ү 
800010 20 


9261 (21Y 
8000 (20 
ayj _ (21) 
20 20 
Hence, time = 3 half-years 
1 
= 1— years 
5 y 
(a) It becomes 2 times in 15 years. 


It becomes 4 times in 30 years. 
It becomes 8 times in 45 years. 


8730x100 


(d) Principle = = 48500 


Compound interest 


6 2 
- зоо 1+— 4 
100 


= 48500 x 0.1236 
= 35994.60 


(a) к= %=6% 


T=1 x 2 =2 half-yearly 


6 2 
Interest = 6250 \ + та -1 
100 


(106): — (100)? | 





10000 

= 6250 x (106 + 100) (160 — 100) 

(206x6) _ 6250x1236 
10000 10000 


(d) Let the amount be A and the rate of interest be r% 
Then, 


= өзі 


-06250х -%772.50 








2 
Ars -1460 vl) 
100 
r 3 
Ars =1606 (2) 
100 
On dividing eqn. (1) by eqn.. (2), we get 
r 1606 


+— = 
100 1460 


49. 


50. 


51. 





r 1606 1 146 1 
100 1460 1460 10 


ха гары 
10 








(a) Let the amount be А, rate of interest be rand the 
required time be f years. 


Now, according to the question, 


4 
Ada ta 
100 


s2115) (1) 
100 


Again, 


164= 4 158) 
100 


516+) 
100 


МЕ ТЕЛІ! (2) 
> (2) (reas) 


Now, putting the value of 2 from Eqn. (1) in Eqn. (2), we 
get 


4x4 1 
ғ ғ 
-|1- 
| тб) | a) 


=> t=(4 x 4) = 16 years 





(a) Compound amount 
Gr 
= 4000} 1+ — | = 34410 
100 


4000x5x2 


100 
Compound interest 2 4 — P 


= “(4410 — 4000) = 3410 
Difference in CI and SI 

= 410 - 400 = $10 

Quicker Method: 


2 2 
Difference = Sum | : | = 4000 2 | 
100 


Simple interest = = 4400 








100 


28001 i 


400 
(a) Quicker Method: 
For 2 years 


200 x Rate ” 
Rate (Rate + 200) 





* Simple interest = 


8400 = —200r — 652 
r(r + 200) 
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=> 8400(r? + 200r) = 8652 x 200r 





8400r^ = (8652 — 8400) x 200r 
=> 42r = 252 
“r=6% 


52. (a) SI=P (842) = 
100 
Р 2 
=> 594.5=5800 (т -1 
100 


594.5 ry 
+1=| 1+— 
5800 100 














2 
53. (d) CI = 7400 ur -1 
100 


= 7400 [1.288225 — 1] 
= 7400 x 0.288225 = 32132.87 
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INTRODUCTION 


Logarithm, in Mathematics, is the ‘exponent’ or ‘power’ 
to which a stated number called the base, is raised to 
yield a specific number. For example, in the expression 
10? = 100, the logarithm of 100 to the base 10 is 2. This 
is written as log,, 100 = 2. Logarithms were originally 
invented to help simplify the arithmetical processes 
of multiplication, division, expansion to a power and 
extraction of a ‘root’, but they are nowadays used for 


Logarithms 







‘log’ being the abbreviation of the word ‘logarithm’. Thus, 
a" = b <> log b=m 

where, a” = b is called the exponential form and log р 

= m is called the logarithmic form. 


Illustration 1: Refer to the following Table 





Exponential form  logarithmic form 





S — = 

a variety of purposes in pure and applied Mathematics. 728 а 

27 = 16 log,16 = 4 
Logarithm 

3° = 1 log,1 = 0 
If for a positive real number (a # 1), a" = b, then the ЇЕ 
index т is called the logarithm of b to the base a. We 87-2 joy 1 
write this as 08, = 3 

log р = т 

11 LAWS ОҒ LOGARITHMS [| 


1. Product formula 


The logarithm of the product of two numbers is equal 

to the sum of their logarithms. 

i.e., log, (mn) = log т + log n. 

Generalisation: In general, we have 

log, (mnpq...) = 108 т + logn + log р + log q +... 
2. Quotient formula 


The logarithm of the quotient of two numbers is 
equal to the difference of their logarithms. 


i.e., log, (=| = log т — log n, 
n 
where, a, т, п are positive and a # 1. 
3. Power formula 


The logarithm of a number raised to a power is equal 
to the power multiplied by logarithm of the number. 


i.e., log, (m") = n log, m, 
where, a, m are positive and a = 1. 


3. Base changing formula 


where, т, n, a are positived and n = 1, a = 1. 
4. Reciprocal relation 

log,a x log 5 = 1, 

where, a, b are positive and not equal to 1. 





5. loga = 
В log, b 


6. a°% = x, where, а and x are positive, a # 1. 


192| Chapter 19 


7. If a > 1 and x > 1, then log x > 0. 


8. If 0 <a<1 and 0 « x < 1, then log, x > 0. 


9. If 0 « a « 1 and x > 1, then log, x > 0. 


10. If a » 1 and 0 « x < І, then log, x < 0. 


| | SHORT-CUT METHODS 


i.e., log, 1 20, where a > 0, a #1. 


Logarithm of any number to the same base is 1. 


Logarithm of | to any base is equal to zero. 


ie. log а = 1, where a > 0, a #1. 


Common Logarithms 


There are two bases of logarithms that are extensively 
used these days. One is base e (e = 2. 71828 approx.) 





and the other is base 10. The logarithms to base e are 
called natural logarithms. The logarithms to base 10 are 
called the common logarithms. 


log,,10 = 1, since 10! = 10. 
log,,100 = 2, since 10° = 100. 
log,,10000 = 4, since 10* = 10000. 
log,,0.01 = -2, since 10° = 0.01. 
log, „0.001 = —3, since 10? = 0.001 
and, 108,1 = 0, since 10° = 1. 





| | EXERCISE- | 
1. Find log,,, 3.375. 16 25 81 
7. 7108 — + 5108 + 3105 — = 
(a) 2 (b) 3 аг ны 
(c) 5/2 (d) 17/2 (a) log2 (b) log3 
2. If x = log, а, y = log, 2a and z = log, За, find yz (c) 1085 (d) None of these 
(2 - x). р 8. If 0 « a € x, the minimum value of log х + log. a is: 
(a) 1 (b) -1 (a) 1 (b) 2 
(c) 2 (d) -2 (c) 3 (d) 5 
1 
3. log x _ log y Е logz find уг 9. If ын - шэн - ын , then xyz = x* - у. 2° 
1-т-2т т+п-21 п41-2т 2 нг Е 
=: еу .2 2 
2 b) -1 
| ; | | (a) 1 (b) 0 
(c) 2 (d) None of these 
4. If log шэн “їе + logy), then Sa us О А тата 
7 di (a) 0 (b) 2 
(a) 20 (b) 23 (c) 1 (d) None of these 
(9) 22 2) 11. If log,, [98+ Vx? —12х+36] = 2, then x = 
3х-3у (а) 4 (b) 8 
5. If log(x + у) = lo (2-2), then logx — log 
oe ж (c) 12 (d) 4,8 
(a) log2 (b) log3 12. If x = log bc, у = log, са, 2 = log, ab, then 
(c) log5 (d) log6 (a)xyz=x+y+z+2 
6. If log, x + log, x + 109 x = 21/4, then x = (Dery ad 
: 3 - (c) x y *z-1 
(a) 8 (b) 4 


(c) 2 (d) 16 


(d) xyz = 1. 
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13. If a’ = b = c = d", then log, (bed) = «di cad 
И ах d 24. If 4° 2^7 = 372 4,372, then x = 























(a) GL (b) QI (a) 1/2 (b) 3/2 
ығ» UE pow OM (c) 5/2 (d) 1 
y+ztw 
(c) _ (d) None of these а. 108 494/7 +log25V5 —log4/2 _ 
14. If log, 2 = 0.3010, then log, (1/2) = : legii - 
(a) -0.3010 (b) 0.6990 d a | | 38 
(c) 1.6990 (d) -0.3010 ү que dolce e a ae 
15. If log, (37? + 7) = 2 + log, G^ + 1), then x = ' 1 apie “ОБ " ны массаж 
а 
(а) 0 (b) 1 B 
(2) 2 eee 27 n | = 2.5, 1 1. - Юн fqi 
16. If log b = log, с = log, a, then хэн анал ахлан лл ан 
(а) а> Ь>с (b)a<b<c (a) 4/4 (b) 24 
(c)a=b=c (bha<b<e. (c) 4 (а) 4/2 
1 1 
17. If l __ 2 2, then x = 28. If y = Ens See and x = d^, then k = 
log. 10 log, 10 a Е 
(а) а/2 (b) 4/100 1 1 
(с) 210 (d) a?/100 еттт D exc 
1 1 эс 1 
18. If à? + b? = c), then + = CETT: (D eres 
log,,, b log, , b 
(a) 1 (b) 2 29. If log. 2 - log, 625 = log,,'°- log, 10, then b = 
(c) -1 (d) -2 (a) 4 (b) 5 
19. If log,, 87.5 = 1.9421, then the number of digits in (c) 1 (d) e 
(875)" is: 30. бук? _ ens 
(c) 20 (d) 19 (c) 0 (d) None of these 
20. Iflog,,2 = 0.3010, 102 3 = 0.4771, then the number 31. 2108.7 - Tlog,2 
of zeros between the decimal point and the first 
significant figure т (0.0432)! is: (a) log,7 (b) log7 
(a) 10 (b) 13 (c) log2 (d) 0 
(c) 14 (d) 15 32. If log,,3 = a, log, 5 = b, then log, 8 = 
21. If (4.2) = (042y = 100, then 1-1 = (a) 30 -а- B) b)a-b+1 
х у (с)1-а-Ь (d) 3(a — b + 1) 
| a | 33. Ғб<а<1,0<х<І and x <a, then log x: 
(a) «1 (b)> 1 
22 log, 11 log, ll _ (c) <0 (а) < 1 
` log,13 log; 13 34. log,2 is 
(a) 1 (b) -1 (a) an integer (b) a rational number 
(c) 0 (d) None of these (c) an irrational number (4) a prime number 
1 1 1 . . 
23. If оёх logy 1082 , then yz in terms of х is: 35. ӨЗЕГІНЕ БӘ + o + log, 


2 3 


(a) x (©) x? ТЕ 
(с) x (d) x | 2-3 
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(а) 5 (b) 4 43 3+log,, 343 Е 
(с) 3 (d) 2 ` 1 49ү 1 1 
2+—1ор +—log 
36. If log,, 2986 = 3.4751, then log,, 0.02986 = 2 4) 3 "(124 
(a) 1.2986 (b) 2.4751 (a) 3 (b) 3/2 
(c) 0.34751 (d) None of these (c) 2 (d) 1 
37. If log(2a — 3b) = loga - logb, then a = 44. ү 198 log y logz 
3p? 3b atab+h b+bet+e с+са+а’” 
(a) 25-1 (b) 25-1 then x*? ? yr i 22“ = 
А (а) 0 (b) -1 
2 2 
се) -2 On (с) 1 (4) 2 
цан 2m 45. If 3? = 5 and log, 2 = 0.20103, log, 3 = 0.4771, 
38. If log(x — y) - 1055 7 logx : logy = 0, then x = 
uc (a) 1 22187 %)2 22187 
Bee = 47710 47710 
22187 
---- d) None of these 
(a) 25 (b) 26 (c) КҮЛ (d) 
(c) 27 (d) 28 46. If log, — 0.30103 and log, — 0.4771, then number 
39. If logx:3 = logy:4 = logz:5, then zx = of digits in (648)? is: 
(a) 2y (b) у? (a) 12 (b) 13 
(c) 14 (d) 15 
(c) 8y (d) 4y y. Toes ЭРЭР 
40. If 3 + log, x = 2 log,, y, then x = 47. If logx = 757 then x: y + z“ = 
(a) у/125 (b) у/25 (a) 2 (b) 10 
(с) y?/625 (d) 3 – y?/25 (c) 1 (d) 0 
log V27 + log V1000 + log8 
41. If E а _ 2 b _ log, с and а!?. Б. с = 24, 48. 102120 
then (a) 1/2 (b) 1 
(c) 3/2 (d) 2 
(a) а - 24 (b) b = 81 кір 
(c) с = 64 (d) c = 256 49. Еогх > 0, ify = 1% as and x = у", then a = 
42. If Durs Обь. т and 2 т = 1, then (a) 1 (b) -1 
3 4 5k ху (с) 0 (d) 2 
k= 50. If x = 100,,(1/2), у = log, ,(1/3), then 
(a) 3 (b) 4 (a)x>y (b) x «y 
(c) 5 (d) -5 (c)x=y (d) x 2 y 
BU CI ог 





ЕхЕВСІЅЕ- 
3. (d) 4. (b) 5. (се) 6. (а) 7. (а) 8. (b) 9. (а) 
16. (c) 17. (d) 18. (b) 19. (a) 20. (b) 21. (c) 22. (c) 





1. © 2. (a) 10. (c) 11. (d) 12. (a) 13. (b) 
23. (d) 24. (b) 25. (c) 26. (b) 
36. (b) 37. (a) 38. (c) 39. (b) 


49. (b) 50. (b) 


14. (c) 15. (d) 
27. (a) 28. (b) 29. (b) 30. (c) 31. (d) 32. (a) 33. (b) 34. (c) 35. (b) 
40. (a) 41. (d) 42. (c) 43. (a) 44. (c) 45. (c) 46. (d) 47. (c) 48. (с) 
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EXPLANATORY ANSWERS 


EXERCISE- I 


1. 


(b) log, 3.375 =x = B = 3.375 


= (L5y-2(15y > x = 3. 
xyz = 2log, 2a — 





(a) yz(2 — x) = 2у2 


2 
= oe.) = 1, 


(а) Each is equal to k 


=> logx =k (1 + т - 2n), 


log, а 


logy = k (m + - 21), logz =k (n + 1 — 2m). 



































=> logxyz =k (0) ху = е? = 1 хуш = 1. 
(b) ю(5:21- Повх + logy] 
> x+y = 5 ху > x+y = 23ху 
> 74% 25 
у х 
3x-3y 
(© х+у = уш; x= Sy = 5 
2 у 
=> logx - logy = log 5. 
1 1 21 
(a) log, x 4 3 BR сан 4 
1 1 21 
=> 108/|14-4 -- logx = 3 х= 8. 
в: 2 3 4 8z 
25 52 34 
а) 710 +510 + 310 
ІМ (4) (a) TS 
= 28log2 — 7log5 – 71063 + 10log5 — 151og2 


—51og3 + 12log3 — 121og2 — 3log5 = log2. 


(b) 0 «a < x; Min. value of log х + log а is 2 when we put 
х=а. 


logx logy 1082 
b-c 
=> logx-k(b-c)logy = k (c – а), logz =k (a — b) 


(a) = k (say) 





с-а a-b 





=> 105х + logy + logz=0 > xyz-l. 





Also, alogx + blogy + clogz = 0 Хе” =: 


Again (b + c)logx + (с + a)logy + (a + b)logz = 0. 
= +. y+. z = 1. 
b 


xyz =x y ‚2 = хе. уа. 2448 = 1. 


10. 


п. 


12. 


13. 


15. 


16. 


17. 


(e) xee- т. logs вх, рова — k (say) 
=> (logy - logz) logx + (1052 - logx) logy 
+ (logx - logy) logz = logk = 0 

> k=l. 


(d) 98 + Jx?-12x+36 = 100 
> Xx -12x436 =2 


=> х- 12х + 32 = 0 
> х= 8, 4. 





(а) x = log, be a = bc a 





> а (abc). 


Similarly, bz (abc) ^"! and с = (abc)! 


1 1 1 


abc = (abc) эн ан 

DEM 

ХЕ! ys] z+l 

> (x-1(o-nDc-1-2(-1G-1) 
+ (х+1) (6+0) + (+10) (у+ 1) 

> xzaeaxt+ytz42. 





> 1 











(b) bY = а" b= алыс ad а" 











MN 1 1 1 
log (bcd) = Dd 2 | шэн х = ++ | 
y 2 w y 2 w 


. (е) Ө = -log,,2 = -0.3010 





= ] – 0.3010 - 1 = 1.6990. 
(d) log, (37? + 7) = log,4 + log, (3*' + 1) 
[^ 2 = 2108, = log;27] 
> 3".7-4(9 41) 
=> £+7=A4(t+ 1), where, 3! = t 

















> ёЁ-4-3-0 t=1,3 
Whent=1 > 37-1 x=1 
When ż = 3 3725731 xc 


(c) log 5 = log, c = log, a = К (say) 
Б-абс-Ба-с 

» c (a^ аё (с) с” 

> k=l к= 1. 
(d) log,,x = 2log,,a - 2 











а= Б = с. 





=> log,,x = 2 (loga – 1) 





=> 100 х = 2108 а 
10 [5 
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18. (b) log,(c + a) + log,(c — a) 1 1 
28. (b) log, у= , 105,2 = 
= 105, (с? — a’) = 106,0? = 2. 1-log, x 1-log, y 
1-1 
19. (a) x = (875) = (87.5 x 10)" ^ 1082 = : = 62 
log,,x = 10(log,,87.5 + 1) es) og, х 
= 10(1.9421 + 1) à 
= 10(2.9421) = 29421. гэн ГЭ ТН. 
Ч 1 
x = Antilog (29.421). орх 
Number of digits in x = 30. = l o 1 = log 2 
log, х Ы 
21. (c) (4.2) = 100 (42y = 107% Ba 
4 . lo : > : a‘ (given) 
й we x= x= = 
42 = 42 ша 1) 8, 1-108,2 aite) 8 
100 
. Е 1 
100 2 (42) = 107 Е l-log, z` 
X 
2 
> 42- 10” #2) 29. (b) 105.2. 4108,5 = 4- log, 2- log, 10 = 4108.2 
=> logg521 > b-5 
From (1) and (2), 25 1 ЦЭВ. ; А 
x y x y 2 30. (с) 5 102; 7 _ (798: 5) log, 5 
BE 1 
22. (с) log, 11 log, 11 _ log, 11 102,11 _ 0. = 5/57 _ 2 
Іор; 13 106 = 13 2.og,13 2.108; 13 5%” 


= 5097 gla? =0, 
logx logy _ 1052 





23. (d) = К (say) 


2 3 5 31. (d) 2log,7 — 7105,2 = 2log,,- log,2 — 7106,2 
=> logx = 2k, logy = 3k, 1052 = 5k = 7108,2 — 7log,2 = 0. 
=> logyz = 3k + 5k = 8k; logx^ = 8k 








30 
32. -5-1 ЇЗЭЛ -1-1 2 
logyz =logx* > yz-x. ere 9 Eso өвч 2 | 98% 























x x => log,2-21-a-b. 
24. b) + 4-3 y 3 i 

ЖЕГІ г. log,,8 -3(1— a - b). 

222 4 4Y 8 33. 6) 0 <а < 1, 0 <х<Тапах <а 
> 4.7 eee 

2 48 13) ЗВ => 10р. х> ова => Ю х». 

x 3/2 
ANT prm. 34. (е) log2 = 2 2 = 54 = 24 = 5 
3 3 2 q 


=> even number = odd number, 


5/2 5/2 5/2 
1067” *log5" — log2 which is a contradiction. 























25. (с) 
log 17.5 100,2 is an irrational number. 
1 1085-1082 
шин e S 2-2 35. (b) log, $ +10р,7+10р,5 +... + Іов, 923 
zos 3) | Зэс 8s бад 
5 5 я " 678 625 625) _ 
26. (b) log,, tan40° · 106, tan41° -- log, tan50 lee 5.1 . = 82 )- tee А | 4. 
= 0, since log,, tan45 = 0. 
5 a EE 36. (b) log, (0.02986) = log | 2986 | 
27. (a) log,p - p = (8) 22. = (2?) 10 10| 100000 
108,4=5 > 4-2. = 3.4751 - 5 = -1.5249 


dg = 2.4751. 
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3T: 


38. 


39. 


40. 


41. 


42. 


43. 


=> 2ab-3b?=a 

=> 3b = а(2Ь – 1) 
3p? 
2b-1. 


a 
а) 2a - 3b = — 
(a) 2a b 


> a= 





(с) ((-у) = 25ху > х + у? = 27ху > С 


х 
= + 
= 27. y 
(b) logx logy logz _ k 
3 4 5 
=> logx = ЗК; logy = 4k; logz = 5k. 








=> 105(2х) = 1052 + logx = 8k = 2logy 
2х = y. 
(а) 3 + Іор, х = logy => 108,(125х) = logy > х 
y 
125 ` 





log,a _log,b log,c- k 
2 3 4 

а = 2%, b = 3%, с = 4" and 

q^. Б. с! = 9k. 3k , AK 2 24 

24* = 24! > kal 

а= 4, b = 27, с = 256. 























(© == =1 => log,z - 3log,x – 4log, y = 0 
xy 
3 4 
=> log,z 3 zg хыг cre -0 
9 16 
> = = 
5k 5k 





k=5. 


3(1+ log,, 7) 


7 1 7 
2+log—+lo 2-1 
52775 9 | 


(a) _ 3. «log, 7) 








_ 3. +log,, 7) _ 


3. 
1+1ор 7 


44. 


45. 


46. 


47. 


48. 


50. 


(c) Each ratio =k = logx = Ка? + ab + b?) 
=> (a-Bogx- Ма? - Б) 
> logx^^ = Ка? 2 b?) — x^^ - eka’) 











Similarly, у = eve 29-а = ec. 
xe . y^. g^ = е? — 1. 
(с) 38:5 35-45 (2) 
2 

=> xlog,3 = log,,90 - log, ,2 

= 2106,3 + 1 — log,2 

=> х(0.4771) = 1.65317 

_ 165317 _ , 22187 
4710 ` 47710 ` 

(4) log (648)° = 5log(81 x 8) = 201og3 + 151og2 


= 20(0.4771) + 15(0.30103) 
= 14.05745. 
Number of digits in (648)? is 15. 
(c) logx logy _ 1052 _ k 
1 2 5 
=> logx =k, logy = 2k, logz = 5k. 

















log(x*. y? . z?) = 4logx + 3logy - 2logz = 0 
sey at ne Sl 
© log V27 + log 4/1000 +1028 
108120 
3 
pines +1о810 +1ог84) 3 
7 log3 + 10210 + log4 7 2 
10/92» * 1 1 Е 
. Фу 5 =- = у а = -1. 
х х y 
(b) x = log,, (1/2) = -log,, 2 < 0 


and, y = log, (1/3) -100,3>0 => у>х. 
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INTRODUCTION 


To start a big business or an industry, a large sum of 
money is required. It may not be possible for one or 
two persons to arrange for the requisite finance and 
expertise required for the project. So, a number of 
individuals join hands to form a company called a 
‘Joint Stock Company’. It is a registered body under 
the Companies Act. The persons who join together to 
form the company are called its ‘Promoters’. The total 
amount of money required by the company is called 
the ‘Capital’. 

The promoters of the company issue a circular giving 
the details of the project, its benefits and drawbacks and 
invite the public to come forward and subscribe towards 
the capital of the company. The company divides the 
required capital into small units of equal amount. Each 
unit is called a ‘share’. Each person, who purchases one 
or more shares of the company is called a ‘shareholder’ 
of the company. The company issues a ‘share certificate’ 
to each of its shareholders stating the number of shares 
alloted to the person and the value of each share. The 
value of a share, as stated on the share certificate is 
called the ‘nominal value’ (or ‘face value’, or ‘par 
value’) of the share. 

When a company earns a profit during a financial 
year, a part of it is used in paying for working expenses, 
taxes, interest on loans and keeping some part of it as 
reserve fund for future expansion of the project, the 
remaining profit is distributed among the shareholders. 
The distributed profit is called the ‘dividend’. 

Dividends are declared annually, semi-annually, 
quarterly as per regulations of the company. The 
dividend on a share is expressed as certain percentage of 
its face value which is printed on the share certificate. 
Sometimes it is also expressed as a specified amount 
per share. For example, we may say that dividend on 
a share is 12% of its face value or the dividend is 32 
per share. 


Stocks, Shares and Debentures 







Illustration 1: 
of the following cases: 


Find the annual dividend paid in each 





Rate of dividend 
declared on a 
Common Share 


SI. Par value Number of 
No. ofa share Common Shares 








(1) $10 500 10% рег annum 

(2) $10 800 5% semi-annually 

(3) $100 1500 5% quarterly 

(4) $10 2500 2% рег month 
Solution: 


(1) Annual dividend on one share 


= 10% of X10 = о) = $1 
100 
Annual dividend оп 500 shares 
= %(500 x 1) = $500. 
(2) Annual dividend on one share 
= (2 x 5)% of $10 


10 
= =| ——х10 | = 
28 | $1 
. Annual dividend оп 800 shares 
= (800 x 1) = $800. 


(3) Annual dividend on one share 
= (4 x 5)% of $100 


20 
= 52 = #20 
. Annual dividend on 1500 shares 
= (1500 x 20) = $30000. 
(4) Annual dividend on one share 
= (12 x 2)% of 810 


24 
= | —x10|- 
ж | $2.40 


. Annual dividend on 2500 shares 
= %(2500 х 2.40) = #6000. 
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TYPES OF SHARES 


The shares are generally of two types: 


(1) Preferred shares These shares get preference in 
terms of payment of dividend and return of capital 
over ordinary shares. The rate of dividend for these 
shares is decided when they are issued and dividend 
to preferred shareholders is paid before any dividend 
is paid to common shareholders. 


(2 


— 


Ordinary shares Ordinary shareholders are paid 
dividend only when profits are left after preferred 
shareholders have been paid dividend at specified 
rate. The rate of dividend on these shares is also not 
fixed and depends upon the amount of available profit. 


FACE VALUE AND MARKET VALUE OF A SHARE 


The price at which the shares are initially issued by a 
company to its shareholders is called the face value of 
a share (This is also called nominal or par value of a 
share). In fact, this 1s that value of a share which is 
mentioned in the share certificate issued by the company 
to its shareholders. 

As other things, shares are also sold in (or purchased 
from) the market. The value of a share quoted in the 
market is called the market value of the share. The 
market value of a share keeps on changing according 
to its demand and supply changes. 

If the market value of a share is equal to the par 
value of the share, the share is said to be at par. If the 
market value of a share is more than its face (or par) 
value, the share is said to be at premium. On other hand, 
if the market value of a share is less than its face value, 
the share is said to be at discount (or below par). 

For example, if the market value of a $100 share is 
3130, it is said to be at 30% premium. 

If the market value of a 8100 share is $90, it is 
said to be at 10% discount. If 2100 share is quoted at 
45 premium then its market value is 


(100 + 45) = $145. 


Every company declares dividend оп the face value 
of its shares irrespective of the market value of the share. 


The statement, ‘32%, 2100 shares at 125’ means: 

(1) Face value of each share is “100. 

(2) Dividend on each share is 32% of the face value. 

(3) Market value of each share is 3125. 

(4) An investment of $125 earns an annual income 
of 732. 


Illustration 2: Find out the cost of purchasing 150 
shares of a company, each of par value $10, quoted at 
$16 each in the market, from the original shareholder. 
Also, find out the gain to the new shareholder if he sells 
each share at a premium of $10. 

Solution: Market value of share = $16 


Market value of 150 shares 
= “(150 х 16) = 72400 


Thus, the new shareholder spent 32400 for buying 
150 shares. The new shareholder sold the shares at a 
premium of $10. 


Now, market value of a share 
= $(10 + 10) = 320 
The selling price of 150 shares at the new market value 
= (150 x 20) = #3000 
Gain of the new shareholder in the transaction 
= (3000 - 2400) = $600. 


Illustration 3: Каја buys 200 shares, each of par value 
210 of a company which pays annual dividend of 15% 
at such a price that he receives 12% on his investment. 
Find out the market value of a share. 
Solution: Par value of 200 shares 

= €(200 x 10) = 82000. 


Dividend received by Raja 
| 2000х15 
100 


Let, the market value of 200 shares be €x. We have to 
find x such that 1296 of x = 300, 


| = 3300. 


12 
ін, Wa cd a ae 
100 12 
1.е., Market value of 200 shares = $2500 


Hence, the market value of one share = $12.50. 


= 2500 


STOCKS AND BROKERAGE 
Stock 


In the previous section, we have learnt about shares, 
which can be sold and purchased by the public. The 
nominal value or face value of shares is fixed (usually 
$10 or 3100), but their market value varies. 

Sometimes, joint stock companies or the government 
also raises loans from the market by issuing bonds or 
promisory notes. They promise to pay a fixed amount 
(called redemption value) on a future date and interest 
payments at fixed periods until that time. The money 
paid to company or government for buying such bonds 
is called stock. 
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The stocks are usually known by their rates of 
dividend. Thus, by 9% stock we mean that the dividend 
on a $100 stock is $9. 

If the market value of $100 stock, which yields a 
dividend of $5, is #115, the stock is called, '5% stock at 
115. Similarly, 10% stock at 120 means that a stock of 
face value $100 gives a dividend of $10 and is available 
in the market of 120. 


There can be stocks in units different from #100, say 
8500, “1000, etc., but the phrase, ‘8% stock at 90’ 
can be used only in case of that stock whose face 
value is 3100. Dividend on a stock is fixed (declared 
at the time of issue) whereas for a share it varies 
with time. Usually, the date of maturity of the stock 
is fixed. In case, the holder of the stock requires 
money before the due date, he may sell his stock to 
some other person, whereby his claim of interest is 
transferred to that person. 


Brokerage 


The sale and purchase of stock is, generally, executed 
through a stockbroker who charges some money, called 
Brokerage from both the seller and buyer. The brokerage 
is charged either as some fixed amount on each unit 
of stock or as some percentage of the market value of 
unit of stock. 

Thus, the brokerage of €x means that x rupees are 
to be added or subtracted from the market value of the 
stock. Similarly, brokerage 2% means that the brokerage 
equal to 2% of the market value of a unit of stock and 
be added to (or subtracted from) the market value of a 
unit of stock. 


(1) The brokerage is added to the market value when 
the stock is purchased. 

(2) The brokerage is subtracted from the market value 
when the stock is sold. 


CALCULATION OF INCOME ON A STOCK 


When the face value of the total stock is given, the 
income can be calculated on the assumption that the face 
value of each unit of stock is €100. On the contrary, if 
the market value of the total investment is given, the 
income can be calculated on the basis of the market 
value of a unit of stock. 


Illustration 4: Find the income from 32875 of 4% stock. 
Solution: By 4% stock, we mean a stock of $100 will 
fetch a dividend of 34 p.a. 

Hence, the income from 32875 of 4% stock 


_ 2875x4 - #115. 
100 





Illustration 5: Find the income on 1096 stock of 325000 
purchased at 2120. 
Solution: Face value of stock = $25000 


Income on $100 stock = 710 


10 
Income on 71 stock = 18) 
25000 х 10 
Income on 325000 stock = ———— 
100 
= 32500. 


COMPUTATION OF INVESTMENT OR MARKET 
VALUE OF A STOCK 


If the face value of a stock is given, the market value 
of the stock can be found on the basis of market value 
of each unit of stock. 


Illustration 6: Find out the investment required to 
purchase $75000 of 10% stock at 95. 
Solution: Market value of $100 stock = 795 


Market value of 375000 stock 
95 
= =| — x75000 | = 
e | $71250 


An investment of $71250 is required to purchase 
275000 of 10% stock at 795. 


Illustration 7: Find the investment required to get an 


1 
income of 34200 from 10 5 % stock at 80 (Brokerage: 2%). 


2 
Solution: Brokerage = 2% of $80 = «(em 


= $1.60 
Investment needed to buy 7100 stock 


= $81.60 on which the income is 210: 
For income of 9105, the investment = $81.60 


For income of 24200, the investment 


= Ч 81.60% адо) = 332640. 
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COMPUTATION OF GAIN OR LOSS IN THE 
SALE AND PURCHASE OF A STOCK 


When the market is favourable to stock holders, i.e., 
they are likely to get better proceeds for their stock, they 
sell the stock and may reinvest the money so obtained 
in another stock which may give them more income. 


Illustration 8: Ram bought $12000 of 8% stock at 
92 and sold it when the price rose to 98. Find his total 
gain and gain per cent. 

Solution: Investment made by Ram in buying $12000 
of 8% stock at 92 


92 
= #|12000х— | = 
4 E 311040 


When the price rose to 298, Ram sold the stock, thus 
money realized from selling the stock 


98 
= #|12000х— | = 
4 x| 311760 


Gain realized in the transaction 
= 3(11760 — 11040) = 3720 
(720x100) 3 12 : 


: te 
Gain per cen 11040 23 ^ 


CHANGE IN INCOME ON SALE ОК 
REINVESTMENT 





A person having one type of stock may sell it to buy 
another which gives higher income. In such problems, 
the income in two cases is calculated and change is 
found out. 


Illustration 9: Ram invests “46500 in 6% stock at 
93 and sells the stock when its price rose to 395. He 
invests the sale proceeds in 9% stock at 95. Find out 
the change in Ram's income. 

6 
Solution: Income from first stock = 2222 


= $3000 
We have to find the amount realized on selling this stock. 


Amount realized on selling 393 stock = 395 
Amount realized on selling $46500 stock 


$ 2 4650 = 347500 
= E MS = 
93 


This amount is invested in 9% stock at 95. 
Income from the second stock 


9 
= =| — x 47500 | = 74 
(s | 500 
Hence, increase in income 


= %(4500 — 3000) = 31500. 


DEBENTURES 


Sometimes, a running joint stock company may require 
more capital for its further expansion. The company 
borrows the required sum of money from the general 
public for a fixed period of time and at a fixed rate of 
interest by dividing the amount required into small parts. 
These small parts are called debentures. 

The debenture-holders are creditors of the company 
and do not have any right on the profits declared by the 
company. However, interest at fixed rate and fixed time 
is payable to debenture-holders, irrespective of the fact 
whether the company is running in profits or losses. 

Like shares, debentures can also be sold in or 
purchased from the market. The terms used in case of 
shares, are also used with the same meaning in case 
of debentures. Thus, we use the terms ‘debentures at 
premium’, ‘debentures at discount’, etc. Furthermore, 
the rules for calculating the brokerage on debenture are 
also the same as those in case of shares. 


DIFFERENCE BETWEEN SHARES 
ANDDEBENTURES 





Shares Debentures 





(a) Share money formsa (a) Debentures are a mere 
part of the capital of debt. 
the company. 

(b) Shareholders have (b) 
right on the profit 
declared by the 
company. 


Debenture holders 
are creditors of the 
company and do not 
have any right on the 
profit declared by the 
company. 

Debenture holders 
receive interest at a 
fixed rate. 


(c) Shareholders may (c) 
receive different 
dividend according 
as profit is more or 
less. 





Illustration 10: Find the income per cent of a buyer 
on 8% debentures of face value $120 and available in 
the market at 7180. 

Solution: The market value of a debenture is 7180. 


Income on 7180 18 $8. 


8 1 
Income оп $120 18 | | $ 3 


1 
Per cent income on the debenture is 3396. 


Illustration 11: Ram has 500 shares of par value $10 
each of a company and 500 debentures of par value 
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2100 each. The company pays а dividend of 8% on the 
shares and pays an interest of 10% on its debentures. 
Find the total annual income of Ram and the rate of 
return on her investments. 

Solution: Annual dividend on 500 shares 


500x10x8 
_ үб00х10х8) 


100 
= 3400. 


Annual interest on 500 debentures 


1. 


= (500х100х10) 


100 
= $5000. 





ЕХЕКС15Е-1 


A company declared an annual dividend of 10%. 
Find out the annual dividend of Ram owning 1500 
shares of the company of par value $10 each. 


(a) 21400 (b) 21500 
(с) 21700 (4) 21600 


. A company declared an annual dividend of 10%. 


Find out the annual dividend received by Anu owning 
4000 shares of the company having a par value of 
2100 each. 
(a) 245000 
(c) 550000 


(b) 240000 
(4) 260000 


. Jatin invested 327260 in buying $100 shares of а 


company at $116 each. If the company paid 16% 
dividend at the end of the year, find his income from 
the dividend. 


(a) 33560 
(с) 23760 


(b) 22760 
(4) 23660 


. A company issued 50000 shares of par value $10 


each. If the total dividend declared by the company 
is %62500, then find out the rate of dividend paid 
by the company. 


(a) 82% (b) 12% 
(c) 12% (d) 132% 


. A company declared a semi-annual dividend of 


729 Find out the annual dividend of Chetan, 
owning 1250 shares of the company having a par 
value of €10 each. 


(а) 21875 
(с) 21680 


(b) 21757 
(4) 21575 


Total annual income of Ram 
= (5000 + 400) = $5400. 
Total investment of Ram 
= (500 x 10 + 500 x 100) = $55000 


Rate of return on Ram's investment 


= ат х1оо)% 


55000 
= ns Or, 92% 
11 11 


6. A medicine company issued 125000 shares of par 


value 320 each. If the total dividend declared by the 
company is #375000, find out the rate of dividend 
paid by the company. 
(a) 15 96 
(c) 1096 


(b) 1396 
(d) 1496 


. Seema had 50 preferred shares and 400 common 


shares of par value €100 each. If the dividend declared 
on preferred shares is 10% per annum and a semi- 
annual dividend of 7.5% is on common shares find 
the annual dividend received by Seema. 


(a) 27500 (b) 26500 
(с) 28500 (d) 25500 


. Find out the annual dividend received by Sunil 


for his 200 preferred shares and 1000 common 
shares, both of par value 4100 each if the 
dividend declared on a preferred share is 10% 


per annum and anannual dividend of 1229 


on the common shares. 
(a) 214500 
(с) 24000 


(b) 2550 
(d) 23500 


. A company issued 50000 shares of par value $100 


each. If the total dividend declared by the company 
is “125000, out of which $50000 have been kept 
in reserve fund and the remaining is distributed as 
dividend, find out the rate of dividend paid by the 
company. 


(a) 22% 


1 


(b) 15% 


(d) 2% 
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10. 


11. 


12. 


13. 


14. 


15. 


Find the annual dividend received by Nishita from 
1200 preferred shares and 3000 common shares 
both of par value $50 each if the dividend paid on 
preferred shares is 10% and semi-annual dividend 


2. 
of 3 3 is declared on common shares. 


(а) 218500 
(с) 214500 


(5) “16500 
(d) 314500 


12500 shares, of par value 320 each, are purchased 
from Ram by Mohan at a price of 325 each. Find 
out the amount required to purchase the shares. If 
Mohan further sells the shares at a premium of $11 
each, then find out his gain in the transaction. 


(a) 275000 (b) 285000 
(c) 270000 (d) 565000 


Mac buys 200 shares of par value $10 each, of a 
company, which pays an annual dividend of 8% at 
such a price that he gets 1096 on his investment. 
Find the market value of share. 


(a) 58 (b) #10 
(c) #6 (d) 712 


Shyam purchased 12000 shares of a company, of par 
value $10 each, paying an annual dividend of 15% 
at such a price that she gets 10% on her investment. 
Find the market value of a share. 


(а) 225 (b) 215 
(c) 220 (а) 714 


The capital of a company is made up of 50000 
preferred shares with dividend of 20% and 20000 
common shares, the par value of each type of 
share being 710. The company had a total profit of 
2180000 out of which 330000 were kept in reserve 
fund and the remaining distributed to shareholders. 
Find out the dividend per cent to the common 
shareholders. 


(a) 24% 
(c) 25% 


(b) 20% 
(d) 30% 


A company has issued 10000 preferred shares and 
50000 common shares both of par value €100 each. 
The dividend on a preferred share and a common 
share is 12% and 17.6%, respectively. The company 
had a total profit of X15 Lakhs, out of which some 
amount was kept in reserve fund and the remaining 
distributed as dividend. Find out the amount kept in 
reserve fund. 

(a) “5 Lakhs 

(c) 26.5 Lakhs 


(b) $6 Lakhs 
(d) $5.5 Lakhs 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


A man sells 5000 common shares of Company X 
(each of par value 810), which pays a dividend of 
20%, at 330 per share. He invests the sale proceeds 
in ordinary shares of Company Y (each of par value 
325) that pays a dividend of 1596. If the market 
value of a share of Company Y is 340, find out the 
number of shares of Company Y purchased by the 
man. 


(a) 3850 (b) 3750 
(c) 3700 (d) 3800 
The shares of a company of par value $10 each, аге 


available at 20% premium. Find out the amount paid 
by the buyer who wants to buy 2500 shares. What 
would be the gain of the buyer if he sells those 
shares at the rate of 220 per share? 


(a) 325000 (b) 330000 

(c) 320000 (d) 322000 

Find the income on 12% stock of $60000 purchased 
at “110. 

(a) #7200 (b) $7500 

(c) $7400 (d) $8200 

Find the income on 7 5% stock of 320000 purchased 
at $120. 

(a) “1550 (b) 51450 

(c) “1500 (d) “1600 

Find the income by investing $81000 in 9% stock 
at 135. 

(а) $5500 (b) $6400 

(с) $5400 (4) $6000 

Find the income obtained by investing $90000 in 7 5% 


stock at 112 : . 


(а) 26000 (b) 26500 
(с) 27500 (а) 27000 
A person buys 95% stock of $72000 at 144. Find 


his annual income. 


(a) 86640 
(с) 26900 


(b) 26840 
(4) 27240 


Mr Lal invested 392000 in 95% stock at 91 
(Brokerage: $1). Find out the annual income of Mr 


Lal from this investment. 


(a) 29000 (b) 59500 
(с) €10500 (d) 28000 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


А : 1 1 
Raja invested $99000 in 7 5 % stocks at 81 . 
(Brokerage: $1). Find out Ram’s annual income from 
his investment. 


(a) 29500 
(с) 210500 


(b) 210000 
(d) 59000 


Ram invested $88008 іп olo, stock at 112 


(Brokerage: 32). Find out annual income of Ram 
from this investment. 

(a) 26334 (b) 56874 

(c) “7334 (d) 56534 

Find the investment required to purchase 7125000 
of 8% stock at 92. 

(a) 2115000 (b) 2120000 

(с) 105000 (d) 7125000 

What investment will be required to purchase 790000 
of 8% stock at 110? 

(а) 588000 (b) 799000 

(c) 788500 (d) 79950 


Find out the investment required to get an income 


of 31938 from 95% stock at 90 (Brokerage 1%). 


(a) 219642.60 (b) 217543.00 
(c) 218543.60 (d) 218600.60 


A man bought 320000 of 5% stock at 90 and sold 
it when its price rose to $93 zm Find out his gain 
per cent. 4 


1 1 
(a) 57% 4% 


55% а 424 
(с) 6 0 (9) 6 0 


Meena bought 236000 of 7 5% stock at 92 and sold 


it when its price rose to $93 3 Find out her gain 
per cent. ы 
(а) 1.9% (5) 2.9% 
(с) 2.3% (4) 1.4% 
A man invests 227600 in 4% stock at 92. He sold 
320000 stock when the price rose to 96, and sold the 
remaining stock when the market value fell to 390. 
How much does he gain or loss in the transaction? 


(a) Gain = $600 (b) Loss = “600 
(c) Loss = $650 (d) Gain = $650 


32. 


33. 


34. 


35. 


36. 


34 


38. 


39. 


A person invests 228500 in 5% stock at 95. He sold 
215000 stock when the price rose to #98 and sold 
the remaining stock when the market value of the 
stock fell to 90. How much does he gain or loss 
in the transaction? 


(a) Gain = 300 (b) Loss = 2300 
(c) Gain = 2400 (d) Loss = 2400 


Sushma invested 2245000 in 7% stock at 98 and sold 
the stock when its price rose to 100. She invested 
the sale proceeds in 9% stock at 125. Find out the 
change in income of Sushma. 


(a) 2600 (b) 2400 
(c) $500 (d) 2650 
Anu invested 332400 in 8% stock at 90. She sold 


out $18000 stock when the price rose to 395 and the 
remaining stock at 298. She invested the total sale 


proceeds in 10% stock at 967. Find the change in 


income of Anu. 


(a) 2750 (b) 2720 
(c) 2760 (d) 2740 
A man invested 450490 in 5% stock at 99 and sold 


it when the price rose to $102. He invested the sale 
proceeds in 896 stock at 96. Find out the change in 
man's income (Brokerage: 33) 


(а) 21485 (5) 21585 
(с) 21385 (4) 21685 
А man invested 7260000 in 5% stock at 104. He sold 


the stock when the price rose to €125 and invested 
the sale proceeds in 6% stock. By doing this his 
income increased by 32500. At what price did he 
purchase the second stock? 


(a) 3225 (b) 3175 
(с) “125 (d) 2150 
Find ош the income per cent of a buyer оп 5% 


debentures of face value #95 and available in the 
market for 7125. 


(a) 4.8% (b) 5.8% 

(c) 3.8% (d) 2.8% 

Find out the income per cent on 10% debentures of 
par value $120 available in the market for $150. 
(a) 9% (b) 8% 

(c) 7% (d) 6% 

Brij has 800 shares of par value $50 each and 600 


debentures of par value $100 each of the company. 
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The company pays an annual dividend of 6% on the 
shares and interest of 12% on the debentures. Find 
out the total annual income of Brij and rate of return 
on his investment. 


40. А man bought 20 shares of $50 at 5 discount, the 


. . 3 . 
rate of discount being 17 The rate of interest 
obtained is: 


(a) 29600, 9.6% (b) 28000, 8% (а) 43% (53l« 
(с) 210600, 10.6% (а) 29000, 8.6% 4 4 
(с) 5.28% (d) 4.95% 
EXERCISE-2 


(BASED ON MEMORY) 


. A started a business. After 4 months from the start 


of the business, B and C joined. The respective ratio 
between the investments of A, B and C was 4: 6: 
5. If A's share in annual profit was <250/- more than 
C's share, what was the total annual profit earned? 


(a) €1,740/- (b) %3,910/- 
(c) 34,250/- (c) None of these 
(е) 23,450/- 


[IBPS, 2015] 


. A certain sum is divided among A, B and C in such 
a way that A gets %40/- more than the 1/2 of the 
sum. B gets %120/- less than 3/8" of the sum of C 
gets 3200/-. What is the total sum? 


(a) “1,100/- (b) %850/- 
(c) 3960/- (d) 31,200/- 
(e) None of these 
[IBPS, 2015] 


. A and B started a business by investing %18,000/- and 
324,000/- respectively. At the end of 4% month from 
the start of the business, C joins with $15,000/-. At 
the end of 8" month B quits at which time C invests 
%3000/- more. At the end of 10 month B rejoins 
with the same investment. If profit at the end of the 
year is €12,005/-, what is B's share of profit? 


(a) 24,000/- (b) €4,440/- 
(с) &4,360/- (d) 24,900/- 
(e) 23,920/- 


[LIC, 2015] 


. What is a better investment, 4% stock at X120 or 
3% stock at $80? 
(a) First (b) Second 
(c) Both (d) None of these 
[SSC, 2014] 


5. 4555 was to be divided among A, B and C in the 


ratio of iy. But by mistake it was divided in 


the ratio of 4 : 5 : 6. The amount in excess received 
by C was 
(a) 322 (b) 452 
(c) 72 (d) 75 
[SSC, 2014] 


. Mrudul invested an amount of 229500 in order to 


start a business. Shalaka joined her 4 months later 
by investing an amount of 333500. If the business 
earned a profit of 3120575 at the end of two years, 
what was Mrudul's share of the profit? 


(a) 260725 (b) 561950 
(c) 559250 (d) 558625 
[Indian Bank PO Examination, 2011] 


. In a business partnership among A, B, C and D, the 


profit is shared as follows 
A’s share B'sshare С° share 1 
B’s share C’sshare D’sshare 3 
If the total profit is ¥4,00,000 the share of C 15 
(а) “1,12,500 (b) 31,37,500 
(с) 290,000 (d) 32,70,000 
[SSC (GL) Examination, 2011] 





. Sonu invested 10% more than Mona. Mona invested 


10% less than Raghu. If the total sum of their 
investment is $5780, how much amount did Raghu 
invest? 
(a) 32010 (b) 32000 
(c) 32100 (d) 32210 

[Bank of Baroda PO Examination, 2010] 


Stocks, Shares and Debentures 2 
олт = 
ЕхЕВСІЅЕ- І 
1. (D 2. (6) 3. (с) 4. (6) 5. (а) 6. (а) 7. (6) 8. (а) 9. (Б) 10. (b) 11. (а) 12. (а) 13. (b) 
14. (с) 15. (a) 16. (b) 17. (c) 18. (a) 19. (с) 20. (c) 21. (а) 22. (b) 23. (b) 24. (d) 25. (с) 26. (a) 


27. (b) 28. (с) 29. (b) 30. (a) 31. (а) 32. (b) 33. (с) 34. (b) 35. (а) 36. (c) 37. (с) 38. (b) 39. (a) 
40. (с) 











ЕхЕВСІЅЕ-2 








1. © 2. (с) 3.4) 4. (а) 5. (с) 6. (Ы) ТО 8. (Ы) 


| | EXPLANATORY ANSWERS | | 
EXERCISE- I 


4. (b) Number of shares = 50000 
Par value of a share = $10 
Total par value of 50000 shares = 7500000 


1. (b) Annual dividend on one share 
= 10% of $10 





- eom = 7] Total dividend = %62500 
ын : Rate of dividend paid by the company 

Annual dividend of Ram owning 1500 shares 
= (1500 x1) = #1500. Ч | ea <00|%-121% 
Alternatively, we could have found the total par value 500000 2 1 
of 1500 shares first and then find dividend at 10% of it 5. (a) Annual dividend on one share = [2x73 ju 
as shown below: i.e., 15% of €10 
Total par value of 1500 shares 15 
= (1500 x 10)- $15000 = (ео) = $1.50 

тарапа шокша Annual dividend on 1250 shares 
_ (150002) — #1500. = #(1250 х 1.50) = #1875. 


6. (a) Number of shares = 125000 
2. (b) Annual dividend on one share = 10% of $100 Par value of a share = 220 
= (250) = #10 -. Total par value of 125000 shares 
100 / = %(1250000 x 20) = 22500000 
Annual dividend on 4000 shares Total dividend = 2375000 


аллы ы Rate of dividend paid by the company 
3. (c) Number of shares purchased by Jatin 





375000 
= x100 |% = 15%. 
= x - 235. (210% | ° 
Face value of 235 shares 7. (b) Dividend on 50 preferred shares 


= (235 x 100) = 323500. 
Annual income from 235 shares 


= 16% of 723500 Dividend on 400 common shares 


100 15 
—# 16 „23500 = 22760 = [oa = #6000. 
100 ў 100 2 


== 50%100% 10 | = $500 
100 
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8. 


10. 


11. 


Total dividend received by Seema 
= (500 + 6000) = $6500. 
(a) Dividend оп 200 preferred shares 
= 10% of (200 x 100) 


10 
= =| — x 20000 | = $200 
(09 | 000 


Dividend on 1000 common shares 


1 
= 127 % of (1000 x 100) 


= $ Bue. 100000 
100 


25 
= «| = x1000) = $12500 


Total dividend received 
= %(2000 + 12500) = 314500. 


. (b) Total dividend declared = 7125000 


Amount kept in reserve fund = $50000 

Net amount paid as dividend to the shareholders 
= $(125000 — 50000) = $75000 

Number of shares of par value $100 each = 50000 
Total par value of 50000 shares 

= (50000 x 100) = 75000000 

Rate of dividend paid by the company 

_ (75000 
Е р 


(b) Dividend on 1200 preferred shares 
= 10% of (1200 х 50) 


3 1 
«100 = 3⁄5 15%. 


10 
= =| —— х1200х 50 | = 
сє Е 0 | $6000 
Dividend on 3000 common shares 


1 
= (322) 9% of %(3000 x 50) 


= | 7 x3000%50 = 310500 
100 


Total dividend received by Nishita 
= %(6000 + 10500) = $16500. 
(a) Market value of a share = 325 
Market value of 12500 shares 
= (25 x 12500) = 3312500 


Thus, the amount required to purchase 12500 shares = 
3312500 


Then, Mohan sells these shares at a premium of $11 
each. 


New market rate per shares 
= %(20 + 11) = 331 

Selling price of these shares 
= (31 x 12500) = 3387500 


12. 


13. 


14. 


15. 


Gain = S.P. — С.Р. = $(387500 — 312500) 
= $75000. 
(a) Par value of 200 shares = (200 x 10)- 32000 


Dividend received by Mac = (5 2000) 


= #160 
Let, the market value of 200 shares be “х. 
We have to find x such that 10% of x = 160 





> 10 хх = 160 => x = 160 x 10 = 1600 
100 


1.е., Market value of 200 shares = 71600. 
Hence, the market value of one share 


1600 
СЕЗЕ 
(b) Par value of 12000 shares = (12000 х 10) 
= 120000 


1 
Dividend received by Shyam = <( 7 «120000) 


= $18000 
Let, the market value of 12000 shares be $х. 
We have to find x such that 10% of x = 18000 





=> = x x = 18000 x = 18000 x 10 = 180000 


i.e., Market value of 12000 shares = 7180000. 
Hence, the market value of one share 


2 42 Сэрж 





12000 


(c) The total profit of the company = 7180000. 
Amount kept in reserve fund = $30000 

Net amount paid as dividend to shareholders 
= %(180000 — 30000) = 7150000 
Dividend paid by the company on 50000 preferred shares 
10x 20 





= 5 зоо» | = “100000 


Dividend to be paid to common shareholders 
= (150000 — 100000) = $50000. 
Thus, dividend paid on a common share 


520000) 2, 

~ *(20000) ^ 

Hence, dividend per cent paid on a common share 
2.50 





= 7 522 = 25%. 


(а) 12% of <(10000 x 100) 





= $ gag 10000100) = 3120000 
100 


Dividend on 50000 common shares 
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16. 


17. 


18. 


19. 


20. 


= 17.6% of %(50000 x 100) 
17.6 
= z| ——х50000х100 | = 
| 100 | 3880000 


Total dividend paid = 3(120000 + 880000) 
= 71000000 = $10 Lakhs 

Amount kept in reserve fund 
= $15 Lakhs — 10 Lakhs = $5 Lakhs. 
(b) Income of the man from 5000 ordinary shares of 
Company X, which pays a dividend of 20% 
" ——— 

100 

Selling price of a share of Company X = 330 





| = 310000. 


Selling price of 5000 shares of Company X 
= (5000 х 30) 
= 150000. 


Now, the market value of a share of Company Y is given 
to be 240. 


Number of shares of Company Y purchased by the 
man from 7150000 


e 





40 | = 33750. 


(c) Par value of a share = $10 


100 


The amount to be paid by the buyer to purchase 2500 
shares = “(2500 х 12) = $30000. 
Gain of the shareholder on selling one share 
= $(20 — 12) = 88. 
Gain from selling 2500 shares 
= %(2500 x 8) = $20000. 
(a) Face value of the stock = $60000 
Income on $100 stock = $12 


120 
Market value of a share = =| 10x — | = $12 


12 
I 71 stock = =| — 
ncome on “1 stoc = 


12 
Income оп $60000 = КК) = #7200. 


(c) Face value of the stock = $20000 


Income оп $100 stock = $7 1 
2 


1 81 stock = € ue < E 
ncome on $1 stock = 100 ) 75200 





1 
Income on 320000 stock = (15, 20000 | 


= $1500. 
(с) Here, the market value of the stock 
= $81000. 


21. 


By investing $135, stock of par value $100 is available 
Income on 3135 is 79. 


Income on 381000 is Ч 2x810) = $5400. 
(a) Here, market value of the stock = $90000. 


1 А А 
By investing 2112 27 stock of par value 2100 is available. 


1 1 
1 71127 is 7 — % 
ncome on 2 857590 


1 2 
. Income on $90000 is € 15 5-2 90000 
2 225 


22. 


23. 


24. 


25. 


26. 


27. 


= 86000. 

(b) Face value of the stock = $72000 

72000 с 19 
100 2 

(b) Market value of $100 stock 

= %(91 + 1) = 792 





Income on stock = Ч | = 86840. 


1 
Income on 392 = 39 2 


19 1 
Income on 292000 = € (2 х 92 х 22 


= $9500. 
(d) Market value of $100 stock 





- 42 +1) = $82 | 
2 2 
! 
Income on 482- = 37— 
2 2 


155-2 
= =| — х — x 99000 
Income on 399000 4 2165 | 


= $9000. 
(c) Market value of $100 stock 
= %(112 + 2) = $114 
Income on $114 = 95 
19 1 
Income оп $88008 = м х 88008 
= $7334. 
(a) Market value of $100 stock = $92 
Market value of #125000 stock 
= e( Z «125000 = 7115000. 
100 


An investment of 7115000 is required to purchase 
3125000 of 8% stock at 92. 


(b) Market value of $100 stock = 7110. 
Market value of 290000 stock 


110 
= $ | —— x 90000 | = 
«s | 399000 


An investment of 299000 is required to purchase 
$90000 of 8% stock at 110. 
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28. 


29. 


30. 


31. 


(c) Brokerage = 1% $90 = $0.90 
Investment needed to buy 2100 stock 
= $90.90 on which the income is 79% 


For income of $9 5, the investment = &90.90 


For income of &1938, the investment 
4 90.90 x 2 
19 


523 = 18543.60. 
(b) Investment made by the man in buying 320000 of 


90 
5% stock at 90 = e( 2 20000) = $18000. 


3 
When the price rose to $93 2° the man sold the stock. 


Thus, money realized from selling the stock 


375 1 
= =| ——x—~x 20000] = 218 
4 4 100 | Jm 


Gain in the transaction 
= “(18750 — 18000) = $750 





Gai pee #100] % = 42 9 
ain per cent = 18000 о = 6 0 


(a) Investment made by Meena in buying $36000 of 


1 92 
-9 = =| — x 36000 | = 
a 5 % stock at 92 (2, | 333120. 


3 
When the price rose to 931 Meena sold the stock. 


Thus, money realized from selling the stock 


375. l 
= =| — x — x 36000 | = 
4 4 100 | 333750 


Gain in the transaction 
= 3(33750 — 33120) = $630 
Gain per cent = ELE = 1.9 (approx). 
33120 
(a) Stock purchased by investing 327600 in 4% 
at 92 
1 | 27600 x100 
92 
Money realized by selling 320000 stock at market value 
of $96 


| 20000 x 96 
== 


| = 319200. 
100 
Remaining stock = $(30000 — 20000) = $10000. 


Money realized by selling $10000 stock at $90 


stock 





| = %30000. 





9 
=<: 10000% 92 | = 39000. 
100 


Total money realized by selling the whole stock 
= “(19200 + 9000) = 328200. 
Money invested = 327600 

Gain = 3(28200 - 27600) = $600. 


32. 


33. 


34. 


(b) Stock purchased by investing 328500 in 5% stock at 
95 


100 
= =| — x 28500 | = 23000 
| 95 | 30000 
Money realized by selling $15000 stock market value of 


$98. 


= 4 15000) = 314700 
100 


Remaining stock = $(30000 — 15000) = $15000 
Money realized by selling $15000 stock at $90 


- «(99 19000) = $13500 
100 
Total money realized 

= 3(14700 + 13500) = 328200 


Money invested = 328500 
Loss = 3(28500 — 28200) = 3300. 


(c) Income from first stock = = (ss x 245000| = 317500 


We have to find the amount realized on selling this stock. 
Amount realized on selling $98 stock = $100 
Amount realized on selling ¥245000 stock 


= ЕН x 2450 = 2250000 


This amount is invested in 9% stock at 125 
Income from second stock 


= $ 155428000) = $18000 
125 


Hence, increase in income 
= %(18000 — 17500) = $500. 


(b) Income from first stock 


8 


= Š x32400) = 32880 
90 


Amount of stock purchased by Anu 


100 


= =| — x 32400 | = $36000 
“эш 


Amount received by selling $18000 stock at 95 





=z ТТЫ) = 717100 
100 


Amount received by selling the remaining $18000 stock 
at 98 


= Ч 7 18000) = 317640 
100 


Total amount received 
= %(17100 + 17640) = 334740 


1 
The amount of #34740 is invested in 10% stock at 96 2 
Income from this stock 


== юха 34740| = 33600 
193 
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37. 


35. 


36. 


Hence, change in income 
= $(3600 — 2880) = $720. 
(a) Purchase price of first stock 
= $(99 + 3) = $102 
Income on first stock 





= $ (Б х 50490 | - Ұ2475 
102 


Sale price of stock = (102 - 3) = 299 
Amount received by selling the first stock 
=z lus x 50490 = $49005 
102 
Purchase price of the second stock 
= $(96 + 3) = $99 


Income on second stock 
= $ ss x 49005 | = #3960 
99 


Hence, change in income 
= $(3960 — 2475) = $1485. 





5 
(c) Income on first stock = т «260000 = 312500 


Money realized by selling the stock when price rose to 
3125 


125 
= $ (3 х 260000) = 7312500 
104 


Income on second stock is 32500 more on the first stock 
Income on second stock 

= %(12500 + 2500) = $15000 

Let, =x be the market value of the second stock 








312500 x 6 
312500x6 _ 15000 >x =O = 125 
x 15000 
ie. The man purchased the stock at 4125. 
EXERCISE-2 


(BASED ON MEMORY) 


1. 


(c) Investment Ratio > 4:6:5 

4x, 6x, 5x 

A’s one year investment : B’s eight month’s investment : 
C’s 8 months investment 

4xx12:6xx8:5xx8 

Profit ratio > 6:6:5 

A's profit — C's profit = 3250. 

6x — 5x = 250 
x = 250 
*. Total profit = бх + бх + 5х 
=> 17x 

=> 17 х 250 = $4250. 














38. 


39. 


40. 


3. 


(c) The market value of a debenture = $125 
Income on #125 is $5. 
. 5 19 
Income on 395 is 1298) = E 
Per cent income on the debentures is 3.8% 
(b) The market value of a debenture = $150. 
Income on $150 is $10. 


10 
= =| —x120| = 
Income on $120 (s | 38 


Per cent income on the debentures = 8%. 
(a) Annual dividend on 800 shares 
800 x 50x6 
= 4 100 
Annual interest on 600 debentures 
600x100 x12 
= 4 100 
Total annual income of Brij 
= %(2400 + 7200) = $9600 
Total investment of Brij 
= %(800 x 50 + 600 x 100) 
= “(40000 + 60000) 
= #100000 


| = 32400 


| = $7200 


9600 
100000 


(c) Face value = &(50 x 20) = $1000 


95 
Dividend = (ns) = (=| 





Rate of return = | Шұ - 9.6% 





4х100 2 

Investment = %(45 x 20) = 3900 
Rate == | сову 
ate = 2x900 = 32. 0 


(c) 58440424 - 1204200 - x 


4Х-3Х Iam 





7x + 960 = 8x 
x = 960 














A B C 
(d) 18000x12:24000x10:15000x 8+ 3000x 4 
216000 : 24000 : 120000 + 12000 
216-000- : 240-000- : 132-000- 
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18:20:11 Let, D's share be €x, then 
12 
B's profit £005 im C's share 28 
49 3 
= $4900 


1 
B’s share =— x 
4. (a) (1) 4% stock at 120 = 4% (120) — 4.8/- 9 


(ii) 3% stock at 80 = 3% (80) = 2.4/- 
1. (1) is better than (11) 
5. (c) LCM of 4, 5, 6 =60. And, so 


1 
A's share = — 
s share 215 


-. The ratio = 15:12:10. (pone bes ха 00400 
3 
C's actual share = 10/ x 555 = 150 
37 => x = 2,70,000 


i 26 = 
Amount C received = б x55 = 222. Sis dare -1х- 127000 


Excess amount with C = 222 — 150 = 72. 
6. (b) Monthly investment by Mrudul = 390,000 

= 29500 x 24 = 708000 

and by Shalaka = 33500 x 20 = 670000 

Ratio = 708000:670000 


8. (b) Suppose amount invested by Raghu = &х 
Amount invested by Mona 


= 708:670 = Zx = 0.9x 
Share of Mrudul = p x 120575 = 61950 Amount invested by Sonu 
708 + 670 
Д = gal 09 
7. (c) A's share = г of B’s share = 10° 100 ^ 

i X + 0.9х + 0.99х = 5780 
B’s share = 3 of C’s share 2.89x = 5780 

1 = 2180 = 72000 
C’s share = 3 of D’s share 2.89 
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INTRODUCTION 


Suppose, a man buys a pen at a credit of one year for 
$105 at 5% simple interest. If the money is to be paid 
immediately, he shall give “100. 2100 is the present value 
or present worth of $105 due in 1 year. Hence, the sum 
due (3105) is called the amount and the reduction made 
in consideration of making the immediate payment 1s 
called true discount. 


Present Value 

The present value or present worth of a sum of money 
due at the end of a given time 1s that sum which with 
its interest for the given time at the given rate will 
amount to the sum due. 


True Discount (T.D.) 


The true discount is the difference between the sum 
due at the end of a given time and its present worth. 
Thus, T.D. = Amount (A) - present worth (P.W.) 

In the above case, T.D. = “(105 - 100) = $5. 


1. Clearly, T.D. is the Interest on P.W. and 
А = PW. + T.D. 


2. Interest is reckoned on P.W. апа T.D. is reckoned 
on amount. 





Banker’s Discount 


Suppose, businessman A purchases goods worth €10000 
from businessman B at a credit of 3 months. Thus, B 
prepares a bill, called the bill of exchange. On receipt 
of the goods, A gives an agreement and signs the bill 
accepting that the money can be withdrawn from his 
account after 3 months of the date of the bill. Accordingly, 


Discount (True and Banker's) 


A orders his bank to рау $10000 to B after 3 months. 
Besides, 3 days grace period is also added to this date 
(named nominally due date) of expiry of 3 months to 
arrive at a date called /egally due date. Thus, if April 
4, 2004 is the nominally due date then April 7, 2004 
will be legally due date. The amount of $10000 is called 
the face value. 

Now, suppose, B needs the money of this bill earlier 
than April 7, say March 7. In such a case, B can approach 
the banker or broker to pay him the money against the 
bill. Obviously, in such a situation, the money paid by 
the banker will be less than the face value of the bill. 
Now, suppose, the bill is presented to the banker on 
March 7, 2004, then the banker will deduct the interest 
on the face value for the period March 7, 2004 to April 
7, 2004 and this interest is called the Banker's Discount 
(B.D.) or Commercial Discount. 

Thus, Banker's Discount is the simple interest on 
the face value for the period from the date on which 
the bill was discounted and the legally due date. The 
amount mentioned in the bill is called the face value of 
the bill. It may be noted that banker 's discount 1s greater 
than the true discount, because while the true discount 
is the interest on the present worth, banker's discount 
is the interest on sum due. 

The difference between the present worth and cash 
value of a bill is called the banker % gain (B.G.). Thus, 
the interest on the bill value (or the face value) is 
called the banker's discount (B.D) and the difference 
between the banker's discount and true discount (T.D.) 
is called banker's gain (B.G.) 

We have the following results. 


Banker's gain = Banker’s discount — True discount 
— [nterest on sum due - Interest on present worth 
= Interest on (sum due — present worth) 


= Interest on true discount. 
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Г] BASIC FORMULAE || 


11 If rate = R% р.а. and time = 7 years, then 


100x A 
100+RxT 


. 100x T.D. 
RxT 





(i) P.W. = 


Illustration 1: Find the present worth of 38700 due 
in 3 years at 15% per annum at simple interest. Also, 
find the true discount. 





Solution: pw, _ 1004 __ 100x8700 
outon: OUS qox 100+15х3 
100x8700 6 
EE = 


T.D. = Amount — P.W. = 8700 — 6000 = 32700. 
P.W.x RXT | AxRxT 
100 100+ RxT 


Illustration 2: Find the true discount and the sum for 
15 months, hence whose present value at 8% is $1000. 





(ii) T.D. = 


P.W.xRxT 1000х8х15 
100 100х12 
= $100. 
Sum due = P.W. + T.D. 
= 1000 + 100 = $1100. 





Solution: Т.О. = 


Illustration 3: Find the true discount reckoning 3% 
p.a. simple interest on $1802 due in 2 year’s time. 


AxRxT  1802x3x2 





Solution: T.D. = = $102. 
100+RxT 100+3х2 

(iii) Sum (A) = S.LxT.D. 

т. 


Explanation 


AxRx T x T.D. 
5.1.х Т.О. _ 100 _ 


S.I - T.D. [ro t] 
100 


S.I. x T.D. 
S.I. — T.D. 





A= 


Illustration 4: The true discount on a certain sum of 
money due for 2 years, hence it is #1800. The simple 
interest on the same sum is #2232. Find the sum. 


S.LxT.D. _ 2232x1800 





Solution: Sum (A) = 








S.L-T.D. 2232-1800 
= 2232x1800 = 29300. 
432 
(iv) S.L. - T.D. = S.I. on T.D. 
Explanation 
81 TD AxRxT  P.W.x RxT 
"Uo 077 100 100 
(4 - BW) RxT 
= = к. ЕҚ A 
100 
T.D.x RxT 
= ——— = SI. on ТО. 


100 


Illustration 5: Тһе discount on a certain sum is due 
for 4 years, hence it is $100. But the interest on the 
same sum for the same period is $125. Find the sum 
and the interest rate. 


Solution: We have, 
S.I. оп Т.О. = S.I. - ТІ. 
= 125 — 100 = 325. 
25x100 25 1 
100x4 4 4 





Rate (R) = 


S.I.x T.D. 125x100 
S.L-T.D. 125-100 
= 8500. 





and, Sum (A) = 


(v) When the money is invested on compound interest, 


A 


T 
(^^) 
100 


Illustration 6: Find the present worth of a bill of 
33380 due for 2 years at 4% compound interest. Also, 
calculate the T.D. 


P.W. = 


A 3380 
Solution: P.W. = = 
R 4 
1+— 1+— 
| a) | 4) 
3380x25x25 220 
7 26х26 = 


ТО. = А — P.W. 
= 3380 — 3125 = 2255. 


Discount (True and Banker's) ЕҢ 


B.D. = S.I. on the bill for unexpired time 


B.G. = B.D. - T.D. 


B.D. = T.D. + Interest on T.D. 








Money paid by the banker = Amount – B.D. 


| Sum D B.D.x T.D. 
7 ESE” BD TD. 

| еј T.D. = JP. W.x B.G. 

TD. = B.G. x ир 

9 Rate x Time 
E в] тр = Amount x Rate x Time 
| На 100 + (Rate x Time) 
FF BD.- Amount x Rate x Time 
100 
| Sum Due = B.D. x 100 
E RxT 


Illustration 7: A bill is drawn for $5050 on June 12, 
2004 for a 5 months credit period. It is discounted on 
September 3, at 5% per annum. 

Find the: 


(1) Banker’s discount; 
(11) Money received by the holder of the bill; and 
(iii) Banker’s gain. 
Solution: Amount = 35050. 
Date of drawing = June 12, 2004 (for 5 months) 
Date of maturing = Nov 15, 2004 (including 3 days grace) 
Date of discounting = September 3, 2004. 
Number of days from Sept 3. to Nov 15. = 
Sept. Oct. Nov. 


1 
27 + 31 +15 = 73 days = 5 year. 


Amount x Rate x Time 
100 





-. (i) Banker's discount = 


_ 5050х1х5 _ 250.50 
|. 100x5 0777 
(ii) Amount received by the holder of the bill 
= Amount — B.D. 


= 5050 — 50.50 = 34999.50. 


(11) True discount on 35050 
Amount x Rate x Time 
100+ (Rate x Time) 





5050. 1x5 
s— e 
100+ х5 


Banker's gain = B.D. — T.D. = 30.50. 


Illustration 8: The banker's discount and the true 
discount on a certain sum of money due for 4 months 
are 248 апа 345, respectively. Find the sum and the 
rate of interest. 
B.D.x Т.О. _ 48x45 48x45 
B.D.-T.D. 48-45 3 

= $720. 
Now, the banker's discount is simple interest on the sum 
due for 4 months. 








Solution: Sum = 


100x 48x3 
720x1 
Illustration 9: Find the face value of a 3 months bill 


when the banker's discount at 3% per annum 18 718. 
Solution: B.D. = 318; Rate (R) = 3%, 


Rate of interest — = 20% p.a. 


1 
Time (7) = A 


В.0.х100 18х100х4 
RxT 3х1 
Illustration 10: The present worth of a bill due for 
sometime 18 $1500. Find the banker’s discount on the 

bill, if the true discount is 375. 


Solution: Т.р. = JP.W.x В.С. 
=> 75 = 41500xB.G. 


= 75 x 75 = 1500 x В.С. 


Face value = = 32400. 








вс 75275 _{15 
к» Юл 1800 — 
or, 33.75. 


B.D. = Т.О. + В.О. = 75 + 3.75 = $78.75. 


Illustration 11: The banker’s gain on a bill due for 
1 year at 12% per annum 18 $6. Find the true discount. 
B.G.x100 6х100 

RxT 12xl — 
Illustration 12: ЇГ the true discount on a certain sum due 
for 6 months at 6% is $36, what is the banker’s discount 
on the same sum for the same period and at the same rate? 
Solution: B.D. = T.D. + Interest on T.D. 


T.DxRxT | 389506 


100 100x12 
= 36 + 1.08 = 337.08. 


Solution: T.D. = 





$50. 


= ТО. + 
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ЕХЕКСІЅЕ-І 


. The true discount on a bill of #1260 is due for 6 


months at 10% per annum is: 

(a) “60 (b) 3160 

(c) “80 (d) 3260 

. Ifthe discount on a certain sum in 2 years at a certain 


rate is #150 and the interest in 3 years is 3240. Find 
the sum and the rate of interest. 


1 1 
(a) 32400, 37 % (b) 52400, 47 96 


1 
(с) 32200, 5 3 96 (4) None of these 


. If the true discount on 7161 is due for 2 years and 
6 months is 321, then find the rate of interest. 


(a) 22% 0) 45% 


(c) 5% (d) 6% 

. The present worth of 2920 due at the end of 3 years 
at 5% simple interest per annum is: 

(a) “780 (b) 3850 

(c) 5800 (d) 8810 

. Ifthe simple interest on a certain sum is due for some 
years at 6% 18 7180, and the discount at 5% on the 
same amount is €140. Find the sum and the time. 


3 

(a) 32100 and 1 years 
3 

(b) 32200 and 2 7 Years 


3 
(c) 32000 and 2 7 years 
(d) None of these 


. The banker’s gain on a certain sum of money is due 
for 9 months at 4% p.a. is 32.25. The sum is: 


(a) 32575 (b) 32500 

(c) 32250 (d) 33250 

. At a given rate, the simple interest and the true 
discount on a certain sum, for a given time, are 224 
and 322, respectively. The sum is: 

(a) 3264 (b) 3220 

(c) 3288 (d) 3295 

. The present worth of a bill of 31764 due for 2 years 
at 5% compound interest is: 

(а) “1650 (b) 31700 

(c) 31600 (d) “1714 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


If 321 is the true discount on $371 for a certain time, 
what is the true discount on the same amount for 
double that time, the rate being the same in both the 
cases? 


(a) 239.00 (b) 335.75 

(c) 240.00 (d) 339.75 

The present worth of 3220.50 due in 2 years reckoning 
compound interest at 596 is: 

(a) 3200 (b) 7197.5 

(c) 3202 (d) “192.25 


The T.D. on 3936 is due after a certain time at 8% 
is 236. The money is due after: 


(a) 6 months (b) 3 months 

(c) 1 year (d) 9 months 

A man bought а motor-cycle for 232500. He sold it 
for 235000, allowing the buyer for a 6 months credit. 
If the money be worth 4% per annum, the gain per 
cent is: 


1 9 
‚= 0, 
(a) 87% (b) 7134 


(c) 7 - 96 (4) 8 5 96 

13 3 
Find the present worth of a bill of 33720 which is 
due for 2 years at 12% compound interest, being 
compounded annually. 
(a) $3100 (b) 33150 
(c) 33125 (d) 33225 


The holder of a bill for 317850 nominally due on 
May 21, 1991 received 3357 less than the amount 
of the bill by having it discounted at 5%. When was 
it doscounted? 

(a) Dec 29, 1990 (b) Dec 30, 1989 

(c) Dec 19, 1990 (d) None of these 

The true discount on a certain bill due for nine months 
at 4% simple interest is X150. Find the amount of 
the bill. 

(a) 55150 (b) 55250 

(c) 54750 (d) 55650 

A banker discounts a 4 months bill at 396. If the 
proceeds be invested in a manner, so that nothing 
is lost, the interest rate should be: 

(a) 396 (b) 4% 


1 
(c) 3 33 % (d) None of these 


Discount (True and Banker's) ЕҢ 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


The difference between the simple interest and the true 
discount on a certain sum of money for 2 years at 15% 
per annum at simple interest is 245. Find the sum. 
(а) $700 (b) 5650 

(c) 2675 (4) $625 

The present worth of a sum of money due for 146 
days at 5% is $400. The sum due 15: 

(a) 2410 (b) 5408 

(с) $415 (d) 3450 

If the simple interest on $2000 at 5% p.a. is equal 
to the true discount on 32500 for the same time and 
at the same rate, the time is: 


(a) 5 years (b) 5 years 


1 1 
с) 7— years d) 2— years 
(c) 27 „л. 


321 is the true discount on 2271 for a certain time at 
certain int. If the rate of interest is kept same, true 
discount on the same sum for double that time will be: 


(a) 244,38 (b) 339.75 

(c) 333.25 (d) None of these 

The true discount on a bill of 35450 due in 9 months 
is #450. Find the rate of interest. 

(a) 1296 (b) 12.596 

(c) 11.596 (d) 13.196 

If #10 be allowed as true discount on a bill of $110 
due at the end of certain time, then the discount 
allowed on the same amount due at the end of double 
the time is: 

(a) 320 (b) 321.81 

(c) 322 (d) $18.33 


A bill which being due at the end of 4 years is now 
worth 2575, but if it is due in 2 years, it would 


now be worth %620. The sum of the bill is: 

(а) $695 (b) $725 

(с) 2713 (4) None of these 

Find the present worth (P.W.) and the true discount 
reckoning 6% per annum simple interest of 3176 due 
in 20 months time. 

(а) “160, $16 (b) $130, 346 

(с) 8150, 326 (d) None of these 

What rate of interest does a man get for his money 


when in discounting a bill due in 10 months, he 
deducts 4% of the amount of the bill? 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


(a) 596 (b) 696 

(c) 896 (d) 4% 

The discount on 35229 due in 1 year 9 months 
reckoning compound interest at 5% is: 

(a) $429.00 (b) 3415.00 

(c) 3393.25 (d) None of these 

A bill is discounted at 5% per annum. If banker's 


discount be allowed, at what rate of interest must 
the proceeds be invested, so that nothing 1s lost? 


19 
(a) 596 (b) 45% 


5 
(c) 5 19 ^ (d) 1095 
If the compound interest on a certain sum of money 
for 2 years at 4% is 245.90, the true discount on the 
same amount of money due 2 years at 4% simple 
interest 1s: 


(a) 239.69 (b) 341.67 

(c) 245.00 (d) 338.45 

The true discount on a bill of 52550 due after 3 
months is #50. Find the banker's discount. 

(a) 253 (b) 551 

(c) 555 (d) $57 

A owes B 31350 due in 3 months and B owes A 


31078 due 5 months. If they agrees to settle their 
account right now at 596 p.a., A should pay to B: 


1 
(a) 3277 3 (b) 2288.25 
(c) 3302 (d) None of these 
320 is the true discount on 3260 due after a certain 


time. What will be the true discount on the same 
amount due after half of the earlier time, the rate 
of interest being the same. 


(а) 710 (b) 210.40 
(с) 215.20 (4) 813 


What is the rate of interest when the P.W. of #1245 
due іп 15 months 18 $1200? 


(a) 3% (b) 496 
1 

(c) 4 5 % (4) 5% 

A has to pay 322 to B after 1 year. B asks А to рау 


3110 in cash and defers the payment of $110 for 2 
years. A agrees to it. Counting the rate of interest 
at 10% per annum in this new mode of payment, 
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34. 


35. 


(a) there is no gain or loss to anyone. 

(b) A gains 37.34 

(c) A loses 37.34 

(d) A gains $11 

Тһе В.С. on a sum due 3 years at 10% is “180. The 
B.D. is: 


(a) 2680 
(c) 2580 


(b) 5780 
(d) 3480 


if the cost price is X800? 
(a) 1200 (b) 1500 
(c) 1000 (d) 2000 
[SSC CGL Tier-II CBE, 2018] 


. 1 packet of biscuits costs “16 but a pack of 4 of 


the same packet of biscuits costs 456. What is the 
effective discount (in %) on the pack? 
(a) 8 (b) 10 
(c) 7.5 (d) 12.5 
[SSC CGL Tier-II CBE, 2018] 


. A 3750 tin of cheese is offered at 8% discount and 


a 31,250 tin of butter at 20% discount. If we buy 
5 tins of cheese and 3 tins of butter, what is the 
effective discount we get (in 96)? 
(a) 12 (b) 15 
(c) 14 (d) 16 

[SSC CGL Tier-II CBE, 2018] 


. Ona television of brand A the discount is 25% and 


on television of brand B the discount is 40%. The 
price of B after discount 32,250 greater than the 
price of A after discount. What is the marked price 
of A (in 3) if marked price of B is 335,000? 


(a) 18750 (b) 21000 


(c) 25000 (d) 17850 
[SSC CGL Tier-II CBE, 2018] 


. If 6096 discount is offered on the marked price and 


selling price becomes equal to cost price then what 
was the % mark up? 


36. 


37. 


10. 


(b) 4 months 

(d) 7 months 

The banker's gain on a certain sum due in 2 years 
at 5% per annum is $8. The present worth is: 

(a) 5800 (b) 31600 

(c) “1200 (d) 5880 


(a) 6 months 
(c) 9 months 


3 
The B.G. on a certain sum due in 5 years is 23 of 
B.D. Here, the rate of interest is: 


If the discount on 3249 at 5% S.I. be 39, when is 
the sum due? (a) 696 (b) 596 
(c) 496 (d) 396 
EXERCISE-2 
(BASED ON MEMORY) 
. A retailer marks up his goods by 150% and offers (a) 100 (b) 250 
40% discount. What will be the selling price (in X) (c) 150 (d) 40 


[SSC CGL Tier-II CBE, 2018] 


. The selling price of an article is $816 if the discount 


on it is 15%. What would be the selling price of the 
article (in $) if the discount on it is 25% 


(a) 750 (b) 720 
(c) 800 (d) 700 
[SSC CGL Tier-II CBE, 2018] 


. Ramesh marks his article at 26000 and after allowing 


a discount of 20%, he still earns 60% profit. What 
is the cost price (in X) of the article? 
(a) 3600 (b) 4800 
(c) 3000 (d) 4200 
[SSC CHSL (1072) Tier-I CBE, 2018] 


. At 20% discount the selling price of an article is R. 


2400. What is the selling price (in X) if the discount 
is 32.5%? 
(a) 2125 
(c) 2025 


(b) 2225 
(d) 2325 
[SSC CHSL (10+2) Tier-I CBE, 2017] 


. When a discount of 20% is given on a sweater, the 


profit is 28%. If the discount is 14%, then the profit 
is 


(a) 42 per cent (b) 46.4 per cent 
(c) 33.2 per cent (d) 37.6 per cent 

[SSC CHSL (10+2) Tier-I (CBE), 2017] 
A trader marks the sale price 25% more on cost price 


and gives a 10% discount at the time of selling. The 
gain per cent is 


Discount (True and Banker's) ЕЙ 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


1 
(a) 125% (b) 125% 


(c) 15% (4) 12% 


[SSC Multi-Tasking Staff, 2017] 


What will be the net discount (in percentage) after 
two successive discounts of 50% and 50%? 
(a) 85 (b) 75 
(c) 100 (d) 95 
[SSC CAPFs ASI and Delhi Police SI, 2017] 


When a discount of 25% is given on a cruise trip, 
the profit is 41%. If the discount is 26%, then the 
profit is 


(a) 39.12 per cent 
(b) 67 per cent 
(c) 94.88 per cent 
(d) 11.24 per cent 
[SSC CGL Tier-I CBE, 2017] 


20% discount is offered on an item. By applying a 
promo code the customer wins 30% cash back. What 
is the effective discount? 


(b) 30 per cent 
(d) 22 per cent 
[SSC CGL Tier-I CBE, 2017] 


The price of a bicycle is marked by a trader at 31000. 
He sold the bicycle allowing successive discounts of 
20%, 10% and 5%. Thus the trader gained 14% then 
the cost price of bicycle (in rupees) is: 
(a) 790 (b) 600 
(c) 560 (d) 510 

[SSC Matric Level MTS, 2017] 
A fan is listed at X150 with a discount of 20%. What 
additional discount must be offered to the customer 
to bring the net price to $108? 
(a) 15% (b) 1095 
(c) 596 (d) 20% 

[SSC Matric Level MTS, 2017] 
What will be the net discount (in per cent) after 
giving three successive discounts of 10%, 20% and 
3094? 
(a) 50.4 (b) 49.6 
(c) 45.3 (d) 48.4 

[SSC CAPFs ASI and Delhi Police SI, 2017] 


If two successive discounts of 50% and 10% are 
offered, what is the net discount (in 96)? 


(a) 44 per cent 
(c) 32 per cent 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(a) 50 (b) 55 
(c) 60 (d) 65 

[SSC CGL Tier-I CBE, 2017] 
If two successive discounts of 20% and 30% are 
given, what is the net discount (in 96)? 
(a) 40 (b) 44 
(c) 56 (d) 60 

[SSC CGL Tier-I CBE, 2017] 
The marked price of an article is 40% more than 


its cost price. If 10% discount is given, what is the 
profit per cent? 
(a) 10 (b) 20 
(c) 26 (d) 32 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
After giving 2096 discount on an article there is a 
profit of 2096, What will be the profit per cent when 
no discount is given? 
(a) 40 (b) 44 
(c) 54 (d) 50 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
The marked price of an article is 20% more than its 
cost price. If 5% discount is given on the marked 
price, what is the profit per cent? 


(a) 5 (b) 14 
(c) 15 (d) 25 

[SSC CGL Tier-I CBE, 2017] 
After giving a discount of 20% on an article, 


shopkeeper gains 20%. What is the percentage mark 
up? 


(a) 75 (b) 66.67 
(c) 50 (d) 33.33 

[SSC Multi-Tasking Staff, 2017] 
At what per cent above the cost price must a person 


mark the price of an article so that he can enjoy 2096 
profit after allowing 2096 discount? 
(a) 4096 (b) 5095 
(c) 60% (d) 30% 
[SSC Matric Level MTS, 2017] 

The marked price of an article is 50% more than its 
cost price. If 2096 discount is given, then what will 
be the profit percentage? 
(a) 20 (b) 25 
(c) 30 (d) 50 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
If a retailer offers a discount of 32% on the marked 
price of his goods and thus ends up selling at cost 
price, what was the percentage markup price? 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


(a) 24% (b) 47.05% 
(c) 22.34% (d) 3296 
[SSC CHSL (1072) Tier-I (CBE), 2017] 
If the shopkeeper sells an item at $960 which is 
marked ав “1200, what is the discount he is offering? 
(a) 2596 (b) 1296 
(c) 2096 (d) 2896 
[SSC CHSL (1072) Tier-I (CBE), 2017] 
A photographer allows a discount of 1096 on the 
advertised price of a camera. The price (in X) that 
must be marked on the camera, which cost him $600, 
to make a profit of 20% would be 
(a) 650 (b) 800 
(c) 700 (d) 850 
[SSC CGL Tier-II (CBE), 2017] 


What was the rate of discount if a computer with 
marked price 330,000 was sold for 328,000? 


1 
(а) 20% (b) 75% 


(с) 65% (4) 15% 


[SSC Multi-Tasking Staff, 2017] 


Marked price of an item is $900. On purchase of 
2 items of 5 items discount is 44%. Raksha buys 7 
items, what is the effective discount? 
(a) 10 per cent (b) 16 per cent 
(c) 36 per cent (d) 9.6 per cent 

[SSC CHSL (10+2) Tier-I CBE, 2017] 


If the selling price is “1680 after getting a discount 
of 16% what was the marked price? 
(a) 32000 (b) 1948.8 
(c) 514112 (d) 51448 
[SSC CGL Tier-I CBE, 2017] 


The selling price of a radio was X255 when 1596 
discount was allowed. Then the marked price of the 
radio was 
(а) 275 
(с) 3350 


(b) 3300 
(d) 5400 
[SSC Matric Level MTS, 2017] 


An article is sold for $6552 after a discount of 22%. 
What is the marked price (in X) of the article? 
(a) 8450 (b) 8425 
(c) 8400 (d) 8750 

[SSC CAPFs ASI and Delhi Police SI, 2017] 
If after giving a discount of 18%, a book is sold for 
31599, what will be the marked price (in X) of the 
book? 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


(a) 1800 
(c) 1950 


(b) 1880 

(d) 2000 
[SSC CGL Tier-I CBE, 2017] 
The marked price of an article is 4650 and a customer 
pays 7585 for it. What is the discount percentage? 
(a) 10 (b) 12 
(c) 9 (d) 15 

[SSC Multi-Tasking Staff, 2017] 

The marked price of an article is twice the cost price. 
For a gain of 30%, what should be the discount 
percentage? 
(a) 30 
(c) 25 


(b) 35 

(d) 40 
[SSC Multi-Tasking Staff, 2017] 
If 21% of an electricity bills is discounted, $1817 
is still to be paid. How much was the original bill 
amount? 


(a) 21502 
(c) #2300 


(b) 32336 

(d) 51538 
[SSC CGL Tier-I CBE, 2017] 
The price of an article is cut by 42%. To restore to 
its original value, the new price must be increased 
by 
(a) 42% 
(c) 29.58% 


(b) 72.4196 

(d) 52.596 
[SSC CGL Tier-I CBE, 2017] 
Ticket for an adult is “1500 and that of a child 18 
$800. One child goes free with two adults. If a group 
has 25 adults and 12 children, what is the discount 
the group gets? 


(a) 26.47 per cent (b) 31.60 per cent 
(c) 31.60 per cent (d) 33.33 per cent 
[SSC CHSL (10-2) Tier-I CBE, 2017] 


A trader allows a discount of 15% on a trolley bag 
having list price of 31360 and earns a profit of 15.6%. 
What is the cost price (in X) of the trolley bag? 


(a) 1000 (b) 1005 
(c) 1050 (d) 1156 

[SSC CGL Tier-I CBE, 2017] 
A shopkeeper marks up his wares by 60% and offers 
1096 discount. What will be the selling price (in 3) 
if the cost price is 475002 


(a) 11800 (b) 12800 
(c) 13800 (d) 10800 
[SSC CGL Tier-I CBE, 2017] 
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41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


The discounts offered on a shirt of $500 and a pair 
of trousers of “1000 are 20% and 40% respectively. 
If Ajay brought 3 shirts and 3 pairs of Trousers what 
was the effective discount (in%) he received? 
(a) 30 (b) 32 
(c) 25 (d) 35 
[SSC CGL Tier-I CBE, 2017] 

Successive discounts of 20% and 10% are given on 
an item marked at X700. Find the selling price. 
(a) “504 (b) 5196 
(c) 4582 (d) “601 

[SSC CGL Tier-I (CBE), 2016] 
The price of a chair is “500. It has been sold at two 
successive discounts of 1095 each. What is its selling 
price? 
(а) 3400 
(c) S415 


(b) 2405 
(4) 2425 
[SSC CGL Tier-I (CBE), 2016] 


A watch dealer pays 10% customs duty on a watch 
which costs 2500 abroad. He desires to make a profit 
of 20% after giving a discount of 25% to the buyer. 
The marked price should be 


(a) 2950 (5) 2800 
(с) 2880 (d) 2660 
[SSC CGL Тіег-П, 2016] 


The marked price of a laptop is #12000. In a clearance 
sale it is sold at a discount of 15%, in-curring a loss 
of 4%. What is the cost price of the laptop? 


(a) 310200 (b) 310625 
(c) 311200 (d) 310275 

[SSC CPO SI. ASI, 2016] 
A merchant marks an article 20% above cost price. 


He then sells it at a discount of 20%. The sale gives 
him: 


(a) No loss or gain 
(c) 2% gain 


(b) 4% loss 
(d) 4% gain 

[SSC CPO, 2016] 
A man bought a watch for 10% discount. If he had 
bought for 20% discount he would have got the watch 
for 4125 less. The marked price of the watch is 


(а) 22500 (b) 21250 
(с) 23750 (4) 21000 
[SSC CGL Tier-I (CBE), 2016] 


While selling a shirt, a shopkeeper gives a discount 
of 7%. If he gives discount of 9% he earns X15 less 
on profit. The marked price of the shirt is 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


(a) “712 (b) 3787 
(c) “750 (d) 5697 

[SSC CGL Tier-I (CBE), 2016] 
A book seller allowed 1096 discount on printed price. 


He gets 30% commission from publisher. His profit 
in per cent will be 


(a) 20 (b) 287 
3 
(c) 25 (d) 295 
[SSC ССІ, Тіег-П (CBE), 2016] 
A retailer gets a discount of 40% on the printed price 


of an article. The retailer sells it at the printed price. 
His gain per cent is 


(a) 40% (b) 55% 


(c) 66% (d) 75% 


[SSC CGL Tier-I (CBE), 2016] 


A dealer purchased an article for 7900 and fixes 
the list price in such a way that he gains 20% after 
allowing 10% discount, then the list price is: 


(a) 31180 (b) “1080 
(c) 31200 (d) 51100 

[SSC CGL Tier-I (CBE), 2016] 
A shop keeper allows 2096 discount on the marked 


price on his articles. Find the marked price of an 
article for which he charges 3740. 


(a) 3725 (b) 3875 
(c) 3925 (d) 31040 

[SSC CGL Tier-I (CBE), 2016] 
The price of a shirt after 15% discount, is “119, What 


was the marked price of the shirt before discount? 


(a) 3129 (b) 3140 
(c) 3150 (d) 5160 

[SSC CGL Tier-I (CBE), 2016] 
When a discount of $42 is allowed on the marked 


price of an article, the new reduced price becomes 
86% of the original price. Find the marked price. 


(а) 4250 (b) 2300 
(c) 3350 (d) 5400 

[SSC CGL Tier-I (CBE), 2016] 
While selling a watch, a shopkeeper gives a discount 


of 5%. If he gives a discount of 7%, he ears X15 
less as profit. The marked price of the watch is: 
(a) 3697.5 (b) 3712.5 
(c) 3750 (d) None of these 

[SSC CGL Tier-I (CBE), 2016] 
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56. 


57. 


S8. 


59. 


60. 


61. 


62. 


If shopkeeper allows 20% discount on his advertised 
price and to make a profit of 25% on his outlay. 
What is the advertised price (in X) on which he gains 
36000? 

(a) 36000 
(c) 39000 


(b) 37500 
(d) 42500 
[SSC CGL Tier-II, 2016] 


Ramesh marks his goods 30% above cost price. If 
he sells the item for 3910 after allowing a discount 
of 15%, find his cost price. 
(a) 3823.5 (b) 3758 
(c) 3814.2 (d) 3856.5 

[SSC CPO SI, ASI, 2016] 


A sells a car priced at 336,000. He gives a discount 
of 8% on the first 320,000 and 5% on the remaining 
316,000. B also sells a car of the same make, priced 
at 336,000. He gives a discount of 7% on the total 
price. Calculate the actual prices charged by A and 
B for the cars. 
(a) A = 333,500; B = 333,400; 
(b) A = 333,480; B = 333,600; 
(c) A = 333,450; B = 333,650; 
(d) A = 333,600; B = 333,480; 
[SSC CAPFs (CPO) SI and ASI, Delhi Police, 
2016] 


A cloth merchant has announced 25% rebate in 
prices. If one needs to have a rebate of 240, then 
how many metres of cloth costing 332 per metre he 
should purchase? 


(a) 6 m 
(c) 10 m 


(b) 5m 

(d) 7 m 
[SSC CGL Tier-I (CBE), 2016] 
A watch is listed for 3230 and is sold at a discount 
of 12%. The sale price of the watch is 


(a) 327.6 (b) 3276 
(c) 3202.4 (d) 3257.6 

[SSC CGL Tier-I (CBE), 2016] 
A dealer allows a discount of 1596. A customer pays 
an amount of 318.75 for an article, At what price 
is the article listed? 
(a) 3366.50 
(с) 3350.00 


(b) 2375.00 
(d) 2431.25 
[SSC CGL Tier-I (CBE), 2016] 


A dealer marks а washing machine for $7500, and 
allows a discount of 6% on it. Find its selling price. 


(a) €6850 (b) #7050 
(c) €7250 (d) #6950 
[SSC CGL Tier-I (CBE), 2016] 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


A shopkeeper gives two successive discounts of 796 
each on the marked price of 320,000 of an article, 
The selling price of the article is 
(a) 312,978 (b) 319,278 
(c) 318,927 (d) 317,298 

[SSC CGL Tier-I (CBE), 2016] 


Two successive discounts of a% and b% on the 
marked price of an article are equivalent to the single 
discount of: 


(a) (a + 5)% 


a+b, 254 
100 





(c) 


[SSC, 2013] 
An article is marked 40% above the cost price and 
a discount of 30% is allowed. What is the gain or 
loss percentage? 
(a) 10% gain 
(c) 2% loss 


(b) 5% gain 
(d) 12% loss 

[SSC (GL), 2011] 
The difference between a discount of 40% on #500 
and two successive discounts of 36%, 4% on the 
same amount is: 
(a) 20 
(с) $1.93 


(b) 32 
(d) 37.20 

[SSC (GL), 2011] 
A man buys a single apple for 325. If he were to 
buy a dozen apples, he would have to pay a total 
amount of 3250. What would be the approximate 
per cent discount he would get on buying a dozen 
apples? 


(a) 32 (b) 20 
(c) 12 (d) 17 

[Bank of India PO, 2010] 
If on a marked price, the difference of selling prices 


with a discount of 30% and two successive discounts 
of 20% and 10% is 372, then the marked price (in 
rupees) is: 


(a) 3,600 (b) 3,000 
(c) 2,500 (d) 2,400 

[SSC (GL), 2010] 
Successive discounts of 10%, 20% and 30% is 
equivalent to a single discount of: 
(a) 60% (b) 49.6% 
(c) 40.5% (d) 36% 


[SSC (GL), 2010] 
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[| EXPLANATORY ANSWERS || 
EXERCISE-I 
1 Discount at 5% = $140 
1260x —x10 
1. (a) TD. = € 2 = #60. Bu ae ЛОК с, 
100 + — x10 B.D.-T.D. 150-140 
2 
180x100 3 
240x2 = Эр | 
2. (a) Interest for 2 years "аар Rate per cent: = qm Ска 
Discount for 2 years = 7150 6. (a) В.С. is the interest on T.D. 
| 2.25 x 100 
“араг B.D.x T.D. 160x150 _ 22400 A "BD = Se See —-75 
B.D.- T.D. 160-150 2x4 
4 
240x100 .1 - T 
Бие алийг ae -31 %, B.D. = #75 + 72.25 = 277.25 
x3 `3 | _ BD.xT.D. _ „77.25х75 
3. (d) 221 is the interest on 161 — 21) яс HI UNS BG. ШЕТ 
or, $140 for 2 years 6 months = 42575. 
21x 100 T.D.xS.L 24х22 
Rate % = = 6%. : = 
о 1405 5/2 9 7. (а) Sum = SL-TD. 24-22 3264. 
Ax100 920 x 100 
4. (c) Present worth = = = й 
© 100+ RXT 7100-3х5 8. (с) P.W. = 21764 + (+15) 
920 x 100 
ктан = т1764 x 400 — 1600. 
441 
5. (a) B.D. or Simple Interest at 5% 9. (d) 321 is the interest on “(371 — 21) = 3350 
180х5 350 х по. of yearsxrate _ 21 








= = #150 С 
6 100 
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10. 


11. 


12. 


14. 


15. 


16. 


— Number of years x rate — Е 
350 


Twice number of years х rate = 12 
Now, on 3112, the T.D. is 712 
12 





on 2371, the T.D. =%—— x371 
112 
= 239.75. 
T" 220.5 — 220.5x20x20 
Ee 5 ү 21х21 
]4—— 
100 
= 200 
(a) P.W. = 2(936 — 36) = 5900 


236 is S.I. on $900 
36x100 1 


= ear 


900x8 2 
= 6 months. 





Time 


(b) S.P. of motor = cycle = 335000 
Gain = #35000 — 332500 


= #2500 
Gain % = 80 х 100% 
32500 
Mig De, 
13 13 


(a) Clearly, S.I. on $17850 at 5% is 3357. 


100x357) _ ГИР 
17850 х5 5 years = ays. 


So, the bill is 146 days prior to May 24, the legally due 
date. 

May April March Feb. Jan. Dec. 

24 +30 +31 +28 +31 +2 = 146days 

So, the bill was discounted on Dec 29, 1990. 





Time = | 





100 150х100 
(a) P.W. = T.D.x = S e. 
RxT — x4 
12 
= 15,000 
Amount of the bill = #5000 + 3150 
= $5150. 


(c) 4 months = : уеаг 


Banker deducts 33 х i = #1 from a bill of $100. 


So, the banker pays “(100 — 1) = $99. 
So, the bill-holder loses 71. 


17. 


18. 


19. 


20. 


So, for investment €1 should be interest on 299 for 4 


months. 

1x100 100 1 
Е =3 

4 33 33 


99 x — 
12 


Rate of Interest — % 





(b) Let the sum be 7100. 
Time = 2 years 
Rate = 15% per annum 


Sia 100x15x2 50 
мин 100 Е 





| 100xRxT 
Time Discount = =| = 


| 100-- (Rx T) 





| 100x15x2 
| 100 + (15x 2) 





130 137 
The difference between S.I. and T.D. is 


300 90 
2130-21-22 
| 13 | 13 





qe 300 


If the difference in S.I. and T.D. is € u , the sum = €100. 


If the difference in S.I. and Т.О. is $1, 


The sum = #100 x u : 


If the difference in S.I. and T.D. is #45, 


the sum = #100 x ёс х 45 - 4650. 


(b) T.D. = 3400 х VU = $8 
S.D. = $400 + “8 = 3408. 

(b) ТР. = $500 

Rate = 5% 

P.W. = #2000 

500 x 100 

2000 x 5 

(b) P.W. of $371 = 3(371 — 21) = 3350 

Also, T.D. = Simple Interest on P.W. 


Simple Interest on #350 for a certain period at certain 


Time = = 5 years. 


rate p.c. = $21. 
Simple Interest on 3350 for double the period at same 
rate p.c. = 342. 


342 is T.D. on 3(350 + 42) = 3392 for double the 
period. 
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21. 


* Rate = 


22. 


23. 


24, 


25. 


T.D. on 3371 for double the period and same rate p.c. 


E x 371 = 339.75. 
(a) Amount = $5450 
P.W. = Amount — T.D. 

= $5450 — 3450 


= $5000 


In other words, simple interest on $5000 for 9 months is 


3450 
5.1.х100 450х100х4 
PxT 50003 
= 12% per annum. 
(d) S.I. on (110 — 10) for a given time = $10 
S.I. оп $100 for double the time = 320 
Sum = 3(100 + 20) = $120 





Т.Р. on #110 = Ч ээ) = 21833. 


(c) Let, the rate p.c. be ғ %. 
Let, 2x be the amount of the bill. 
xx100 
100 + 4r 
That is, 57500 + 2300r = 100x 
x = 575 + 237 
100x 


Then, 575 = 





and, 620 = 5 
100 + n" 


62000 + 1550r = 100x 
6200 + 155r = 10x 





= 5750 + 230r [using (1)] 
75r = 450 
r=6 
. (1) >x = 575 + 138 = $713. 
(а) Present Worth = Лаки = 160 
ат 

True discount = Amount — Present worth 

= $176 — 7160 

= 716. 


(a) Let the amount of the bill be €100. 

Money deducted = 34 

Money received by holder of the bill 
= (100 — 4) = 796 

S.L оп $96 for 10 months = 74 


0) 








26. (a) P.W. = 3222 
| 5 3 5 
14+ — || 1+ —-— 
100 4 100 
= 5229 x 20,80 _ гавоо 
21 83 
T.D. = “(5229 - 4800) = 5429. 


27. (c) Let the sum be 4100. Then, B.D. = 35 


28. 


29. 


30. 


Proceeds = $(100 - 5) = $95 

-. 85 must be the interest on $95 for 1 year. 
хе 
95х1 19 
(b) Let the sum be €x. Then, 


4 2 
45.90 = fois) 4 
J 516-625} 
_ — | -l-+>xx=4——— xx 
= [i35 625 


So, rate = | 








m 625x45.9 — 2562.5 
51 
T.D. on 3562.5 
_ 562.5x4x2 4500 _ 241.67. 
100--4х2 108 
(b) ТО. = $50 
P.W. = 32550 - $50 = 32500 
Rate of Interest = ee = 8% per annum 
2500 x 1 
2550 1 
B.D. = & x8x = $51. 
100 4 


(a) P.W. of 21350 
1350x100 _ 1350x400 








10042.«5 405 
12 
_ 4000 
3 
1078x100 1078x1200 
P.W. of #1078 = - 
100--5,5 1225 
12 
= 71056 
4000 
A should рау В = (286 -1056) 
= 832 enl. 
3 3 


31. (b) S.I. on 3240 for a given time = 320 


S.I. on 3240 for half the time = 710 
$10 is ТО. on 3250 


10 
So, Т.Р. on 2260 = | ——x260 | = £10.40. 
с on e | 
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32. (а) ТО. = $1245 - 71200 = 345 8х100 
(а) 36. (а) TD. = B.G.x 100 -Ч х | 
P.W. = 31200 Rate x Time 5x2 
Rate of interest = АЕ = 3%. = 9800, 
1200 х 15/12 37. (d) Let, B.D. = $1 
B.G. = 23. 
34. (b) TD. = B.G.x100 _ z 180x100 — 600 23 
RxT 10x3 
B.D. = “(600 + 180) = #780 тр. -41-2|-32 
‚О. = Җ( + |) : DS 23| $53 
35. (с) P.W. = 32749 - $9 = 3240 1х 20 
ТО. = $9 B.D x T.D. 23 20 
Sum = = = $ 
Rate = 5% B.D-T.D. 20 3 
23 
| T.D.x100 9х100 3 20 
Time = PW. xrate 240х5 4574 S.I. on icu for 5 years is $1. 
= 9 months. 
Rate of interest — шэн = 3%. 
x5 
EXERCISE-2 
(BASED ON MEMORY) 
1. (a) С.Р = 7800 6. (b) S.P = $816 
-. М.Р = 250% (800) = 32000 816 


S.P = 60% (2000) = “1200 
2. (d) Actual price of Biscuits = 716 x 4 = X64 


Price of Biscuits of 4 packs = $56 7; 


64-56 


Effective Discount = x 100 





= 12.5% 
3. (с) S.P of 5 tins of cheese = 92%(3750) 
= $3450 
S.P of 3 tins of Butter = 80% (3750) 
= 33000 
Total S.P = $6450 


7500 — 6450 x100 = 1496 





Net Discount — 


4. (с) М.Р of В = 335,000 
S.P of B after discount = 60%(35000) = 321, 000 
S.P of B — S.P of A = 32250 
21000 — 75% MP = 2250 
75% MP = 18750 
MP of 4 = 325000 


5. (c) Let C.P = “100 10. 


2 S.P = $100 
_ 100 
40% 


250—100 99 = 150% 





М.Р = 250 


М.Р% = 








/. МР Ifd = 15% , М.Р = = $960 


85% 
If d = 25% then S.P = 75%(960) = #720 
(с) М.Р = 26000 
S.P = 80% (6000) = 24800 


4800 














If P% = 60% then CP -? = $3000 
160% 
(с) 80% of М.Р = 2400 
2. 67.5% of М.Р = ==" х 67.5 
= #2025 
(4) Let С.Р = #100 
S.P = #128 
= MP = 22 —160 
0% 
7. If d = 14%, then S.P = 86% (160) = 7137.6 
Profit % = шин 100 100 = 37.6% 


(a) Let CP = #100 

М.Р = 125%(100) = #125 
D% = 10% 

S.P = 90%(125) = #112.5 


1125-100... 00 =12.5% 





Profit % = 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


(b) Let CP = $100 
S.P = 50% x 50% x 100 
= 325 


100 - 25 


-. Net Discount = x100 = 75% 





(a) Let CP = #100 

SP = $141 

_ 141 
75% 

2. If d = 26%, S.P = 74%(188) = $139.12 


139.12 -1 
и po, = 139-12—100 ор. 39.12% 
100 


M.P = $188 





(a) Effective Discount = 80% x 70% x 100 
= 56 

100 — 56 = 44% 

(b) М.Р = #1000 

S.P = 80% x 90% x 95% x 1000 





= %684 
If P = 14%, then CP = 0842 #600 
114% 
(b) M.P = #150 
S.P = 80%(150) 
= $120 


To bring SP to $108 the additional discount% 
_ 120-108 
222120 


x100 =10% 


(b) Let M.P = #100 
S.P after 3 discount = 90% x 80% x 70% x 100 
= 750.4 


Net discount = тсз х 100 = 49.6% 





(b) Let М.Р = #100 
S.P after 2 discounts = 50% x 90% x 100 
= 345 


100 – 45 


Net discount — x100 = 55% 





(b) Let M.P = €100 
S.P after 2 discounts = 80% x 70% x 100 





= #56 
Net Discount = 2056 x100 = 44% 
(с) Let C.P = #100 
2 M.P = 7140 
S.P = 90% (140) 
= #126 
рь- 29-100 х100- 26% 


20 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


. (d) Let С.Р 


= $100 


If P% = 20%, then S.P = $120 


M.P 


_ 120 





80% 


= $150 


150-100 


If No discount is allowed, then P% = — 100 x100 = 50% 


(b) Let C.P 


= $100 


-. М.Р = 120%(100) = $120 
If d = 5% then S.P = 95%(120) = $114 


P% 


(c) Let C.P 


114- 


100 


= 3100 


/. S.P = $120 


М.Р 


Mark-up% = 


(b) Let С.Р 


_ 120 





0 


= $100 


2. S.P = $120 


M.P 


_ 120 





80% 


Mark-up% = 


(a) Let C.P 
M.P - €150 


= 3100 


150—100 
100 


150—100 
100 


= $150 


= $150 


S.P = 80%(150) = #120 


P% 


Cost Price = 58 100 = #68 
100 


_ 120- 
0 





100 


x 100 = 14% 


x 100 = 20% 


x 100 = 50% 


x 100 = 50% 


(b) Let the marked price be $100 





(100 — 68) 
Mark up percentage — x100 = 47.05% 
1200 — 960 
(c) Discount% = 1290—9604) 
1200 

= 20% 
(b) С.Р = %600 
2 SP = 9720 
M.P = 120 = 7800 

90% 
00 — 28000 

(c) D% = 30000 — 28000 x100 


2 
-6- 
3 


30000 


% 


Ш Chapter 21 














29. (с) S.P for 2 items = 84%(1800) D% = 10% 
= #1512 2. S.P = 90%(12000) 
S.P for 5 items = 56%(4500) = $10800 
= #2520 41. (d) S.P of 2 Shirts = 80%(1000) = #800 
Total S.P = 24032 S.P of 3 trousers = 60%(3000) = #1800 
ЛЭЭ, = 5099 - 4094 „106 Total S.P = 72600 
6300 
= 36% Effective D% 2. 2090 — 2000 „10 
000 
1680 = 35% 
30. (a) МР = — — =%2000 
ө) 84% m 42. (a) S.P = 80% x 90% x 700 
= #504 
31. (D) MP = 255 = 300 43. (b) S.P = 90% x 90% x 500 
85% = #405 
44. (c) C.P of watch after customs duty = 110% (500) = $550 
_ 6552 . 
ОЕ To have Р = 205, then S.P = 120%(550) = 2660 
1599 If Discount = 25%, then M.P = Ш 
33. (c) МР =———=#1950 75% 
82% = #880 
650—585 45. (b) М.Р of Laptop = $12000 
"ie ау DEE ee ens. MR S.P after d = 15% => 85%(12000) 
= 710,200 
35. (b) Let C.P = $100 If by selling at €10,200, Loss = 4% 
2 МР = #200 
10,200 _ 
Required Discount % = I x100 = 35% а 96% - 110,625 


46. (b) Let C.P = €100 
-. МР = 120%(100) 
= #120 
If d = 20% then S.P = 80%(120) = #96 


To have gain of 30% => S.P = 3130 


79 ЭР : 
36. (c) —— х original bill = 1817 
(с) 100 g 








100 

igi illi = = 100 — 96 

Original Bill 79 x 1817 = 32300 „108% = 0 x x 100 = 4% 
37. (b) The price of article is cut by 4296 47. (b) 90% М.Р — 80% М.Р = $125 

Let the price be 100 10% MP = $125 
It is d d by 42% = 100-| 42 х100| = 58 е 
t = = 

0... (% x 48. (c) 93% M.P 91% M.P = $15 
Let the increase be x% 

2% MP = $15 
58 + | —— x58 | = 100 M.P = 2750 
100 


49. (b) Let the selling price = 100 
Purchase price after discount = 30% = 100 — 30 = 70 
After discount of 10% actual selling price = 100 — 10 


x = 72.41% 





39. (a) М.Р = $1360 








S.P = 85% (1360) = 71156 = 90 
P% = 15.6% Actual profit = 90 — 70 = 20 
1156 20 4 
+OP = = 31000 Percentage of profit = x100 -28-% 
115.6% шинээ 70 ГАЙ 
40. (d) С.Р = $7500 50. (с) Let М.Р = $100 


-. М.Р = 160%(7500) = $12000 S.P = 60% (100) = $60 


Discount (True and Banker's) 21.17! 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


100-60 100 





If he sells at printed price, then G% = 


2 
= 662% 
3 
(c) С.Р = 5900 
S.P = 21080 
_ 1080 


% 

(c) S.P = 3740 
740 
80% 


= = 3140 


— 85% 





М.Р = $1200 


МР = = $925 





(b) МР 


(b) МР = S.P – $42 
S.P = 86% МР 

л MP = 86% MP - 742 
14% M.P = 42 


100% MP = М, 100 = 3300 


(с) 95% М.Р — 92% MP = 15 
2% M.P = 15 

М.Р = #750 

(b) Gain = 6000 

which is 25% CP = 6000 

CP = 324000 

-. S.P = $30000 


: : 00 
-. Advertised price = 20990 


80% 


= {37,500 





(a) S.P = 7910 
910 


г. МР = = $1070 
859 





0 





_ 1070 
~ 130% 
(d) S.P of A’s car = 92%(20000) + 95%(16000) 
= 18400 + 15200 
= 333600 
S.P of B’s car = 93%(36000) 
= 333,480 
(b) Discount on one shirt = 25% of 32 
= 32x E -8 
100 


Hence, the number of shirts he must buy to get a rebate 


40 
of $40 = -- =5 


(c) S.P = 88%(230) = 3202.4 
318.75 
85% 


‚СР = 7823.5 


(b) Listed Price = = 375 





62 
63 


64. 


65. 


66. 


67. 


68. 


(b) S.P = 94%(7500) = 37050 
(а) S.P = 93% х 93% х 20,000 
= 317298 
(b) Let the Marked price of the article be 7100. 


First discount = За. 


Second discount 2100—ax a =b ш 
100 100 


Total discount percent = | +b- " pe 


(c) Let the C.P. of the article be $100. Therefore, marked 
price = 140 
S.P. = 70% of 140 = 298 


100-98 100 = 2% 





loss% = 


(d) Single equivalent discount for 36% and 4% 
36x4 
100 | 
= (40 — 1.44)% = 38.56% 
Therefore, required difference 
= 1.44% of 500 


= 14 500 = $7.20 
100 


(4) Cost of one apple = $25 
Cost of 12 apples = 25 x 12 = 3300 
Amount paid = 3250 
Discount = 300 - 250 = $50 
50x100 
300 


17% (approx.) 





= [3644 





% Discount 


(a) Let the marked price be x 
Therefore, in case 1, S.P. 
70x 
= *100 
Single discount equivalent to successive discounts of 
20% and 10%. 





= (20+10- т 


100 
Ex = 30-7 8 
100 
= (30 — 2)% 
= 28% 
Hence S.P. in this case 

Беу: 
100 
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Therefore, 


11 
- 
N 
© 
© 


69. 


(b) Single equivalent discount for successive discounts 


of 10% and 20% 
= (10+20 oa 





100 
= 28% 
Single equivalent discount for 28% and 30% 


2. 





- [28+30- 


= 49.6% 
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INTRODUCTION 


A number system is nothing more than a code. For each 
distinct quantity there is an assigned symbol. The most 
familiar number system is the decimal system which uses 
10 digits, that is, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. The main 
advantage of this system is its simplicity and long use. 
Most of the ancient societies used this system. Even in 
our everyday life we use this system and is sometimes 
being taken as the natural way to count. Since this 
system uses 10 digits it is called a system to base 10. 

A binary number system is a code that uses only 
two basic symbols, that is, 0 and 1. This system is very 
useful in computers. Since, in this system, only two 
symbols are there, it can be used in electronic industry 
using ‘on’ and ‘off’ positions of a switch denoted by 
the two digits 0 and 1. 


Decimal Number System 


Decimal number system used 10 digits, 0 through 9, 
that is, the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 


Binary Number System 


Binary means two. The binary number system uses only 
two digits, 1.e., 0 and 1. 


Base or Radix 


The base or radix of a number system is equal to the 
number of digits or symbols used in that number system. 
For example, decimal system uses 10 digits, so that 
base of decimal system (that is, decimal numbers) is 
10. Binary numbers have base 2. 

A subscript attached to a number indicates the base 
of the number. For example, 100, means binary 100. 
100,, stands for decimal 100. 


Binary Number System 







Weights 


In any number to a given base, each digit, depending 
on its position in the number has a weight in powers 
of the base. 


Illustration 1: In the number (5342),. 
The weight of 2 is x? 
The weight of 4 is x! 
The weight of 3 is x? 
The weight of 5 is x°. 

The sum of all the digits multiplied by their respective 
weights is equal to the decimal equivalent of that number 


and gives the total amount represented by that number. 
(5342), = (Sx? + 3x? + 4x + 239), 
Illustration 2: 


5 7 0 3 4 
104 102 10? 10! 10° 


Number to the base 10, 
that is, decimal number 
weights 

5 x 104 + 7х 103 + 0 x 102 + 3х 10 + 4 x 10? 
— Value represented or decimal equivalent 


Illustration 3: 
1 1 0 0 1 Number to the base 2 
оо 2 95 that is, binary number weights 
1х 24 + 1х 23 +0х 22 +0х 21 + 1 x 20 
= 16 +8+1= 25 
= Decimal equivalent or value represented by 11001.. 
Decimal to Binary Conversion 


Step 1 Divide the number by 2. 


Step 2 Divide Quotient of Step 1 by 2 

Continue the process till we get quotient = 0 and 
remainder as 1. 

Then, the remainders from down upwards written 
from left to right give the binary number. 


Illustration 4: Convert decimal 23 to binary. 
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Solution: 2 | 23 Remainders 
2111 1 
2| 5 1 
2| 3 1 
Ta 0 
To 1 





Reading the remainders upwards and writing from 
left to right we get the binary equivalent of decimal 
23 as 10111. 

That is, Binary 10111 is equivalent to decimal 23 
ог we can write 10111, = 23,0. 


Binary to Decimal Conversion 
Following steps are involved to convert a binary number 
to its decimal equivalent 


Step 1 
Step 2 


Write the binary number. 


Write the weights 20 21 2? 23 ... under the 
binary digits starting from extreme right. 


Step 3 Cross out any weight under a zero, that is, 
weights under zeros in the binary number 


should be deleted. 


Step 4 Add the remaining weights. 
Illustration 5: Convert binary 1101 to its decimal 
equivalent. 


Solution: 1 1 0 1 
2 25 2 9! 
The weight 2! is under 0 so it can be deleted. Sum of 
the remaining weights 
= 23+ 22 + 20 =8+4=1= 13. 
Decimal equivalent of binary 1101 = 13, that is, 
1101, = 13 


Binary number 
weights 


Binary Addition 


In binary number system there are only 2 digits, that 
is, 0 and 1. In decimal system we carry | for every 10 
whereas in binary system we carry | for every 2. Hence, 
rules of addition are as under: 


0+0 =0 
0-1-1 
1+0=1 
1+1 =10 


Add 1010 to 10100 
10100 
+1010 
11110 


Illustration 6: 
Solution: 





Binary Subtraction 


10-0-0 
21-0-1 
3.1-1= 0 
4. 10-1 =1 
5.0-1--І 


[Complement of a binary number is the exact reverse 
of the given number] 

Complement of 0 = 1 

Complement of 1 = 0 

For subtraction of binary number the following 
method known as one’s complement method is used. 


Subtraction of a Lower Number from a Higher Number 
To determine which binary number is lower and which is 
higher, it is advisable to find their decimal equivalents. 


Step 1 Make the number of digits equal in both the 
numbers. 

Take the complement of the second number, 
that is, take the complement of the number to 
be subtracted. 


Add the complement obtained in Step II to 
the first number. The carry over obtained from 
this addition indicates that the answer shall be 
positive. 


Step 2 


Step 3 


Step 4 This carry over is taken out and added to the 


first digit on the right, that is, extreme right digit. 


Step 5: The digits so obtained is the final answer. 


Illustration 7: Subtract 11 from 101. 
Solution: Now, 101,-4-1-5,,11,-2-1-3,. 
Clearly, 11 is smaller than 101. Making the number of 
digits equal, we write 11 as 011. 
Complement of 011 = 100. 
Adding 100 to 101, we get 
101 
100 
(1) 001 [Carry over is 1] 
Taking out the carry over and adding to extreme right 
digit, we get 
001 
1 
010 


The answer is 010 or 10. 


Subtraction of a Higher Number from a Lower Number. 


Step 1 
Step 2 


Take the complement of the second number. 
Add the complement obtained in Step I to the 
first number. In this case there is no carry over 
indicating that the answer is negative. 
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Step 3 Recomplement the digits obtained after adding 
the complement of the second number to the 
first number. 


Step 4 Put a negative sign before the result obtained 


in Step 4. 


Illustration 8: Subtract 1110 from 1001. 
Solution: Now, 1110, = 8 + 4 + 2 = 14, 


1001 = 8 + 2 = 10ү. 


Clearly, 1110, > 1001,. 
Complement of 1110 = 0001. 


[| EXERCISE-| 


1. Find the binary equivalent of decimal 117. 


(a) 1010101 (b) 1110101 
(c) 1111101 (d) None of these 


2. Find the binary equivalent of decimal 52. 


(a) 110100 (b) 111100 
(c) Remainder (d) None of these 


3. Find the decimal equivalent of binary 1110101. 


(a) 110, (b) 111, 
(c) 117,9 (d) None of these 


4. Find the binary equivalent of decimal 235. 


(a) 1010111, (b) 1010111, 
(c) 11101011, (d) None of these 


5. Find the binary equivalent of decimal 701. 


(a) 1010111101, (b) 1011101101, 
(c) 1110111101, (d) None of these 


6. Find the decimal equivalent of binary 101001. 


(a) 31 (b) 41 
(c) 51 (d) None of these 
7. Find the decimal equivalent of binary 10000010011. 
(a) 1043 (b) 1023 
(c) 1033 (d) 
8. Find the decimal equivalent of binary 111011. 
(a) 69 (b) 49 
(c) 59 (d) None of these 
9. Add 1001 to 0101. 
(a) 1111 (b) 1110 


(c) 1010 (d) None of these 


Adding 0001 to 1001, we get 
1001 
0001 
1010 


Complement of 1010 = 0101. 
The answer is —0101 or — 101. 


[There is no carry over] 


Binary Multiplication 
Rules: 1x 1=1,1x0=0. 


Illustration 9: Multiply 1111 by 11. 


Solution: 1111 








11 
1111 
1111 
101101 
10. Add 11010 to 11100. 
(a) 110110 (b) 111110 
(c) 110111 (d) None of these 
11. 11111, + 10001, + 1011, = 
(a) 110111 (b) 111001 
(c) 111011 (d) None of these 


12. 11001, + 11011, + 11111, = 


(a) 1010011 (b) 111011 
(c) 1110011 (d) None of these 


13. 11, + 111, + 1111, + 11111, = 


(a) 101010 (b) 111000 

(c) 101100 (d) None of these 
14, 111, + 101, = 

(a) 1111 (b) 10111 

(c) 1100 (d) None of these 
15. 1000, + 1101, + 1111, = 

(a) 100100 (b) 111100 

(c) 101010 (d) None of these 
16. 111, + 101, + 011, = 

(a) 1011 (b) 1111 

(c) 1101 (d) None of these 
17. 111000, - 11001, = 

(a) 11111 (b) 10111 

(c) 11011 (d) None of these 
18. 10001, — 1111, = 

(a) 101 (b) 11 

(c) 10 (d) None of these 
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19. 111101, — 10111, = 23. Multiply 101 by 11: 

(a) 111110 (b) 100110 (a) 1111 (b) 1011 

(c) 101110 (d) None of these (c) 1110 (d) None of these 
20. 11111,— 10001, = 24. Multiply 101101 by 1101: 

(a) 1010 (b) 1111 


(a) 1111001001 
(b) 1001101001 
(c) 1001001001 


(c) 1110 (d) None of these 
21. 100001, — 11110, = 


(a) 11 (b) 111 (d) None of these 
(c) 10 (d) None of these | 
22. Multiply 1111 by 11: 25. Multiply 11001 by 101: 
(a) 110101 (b) 101101 (a) 1111101 (b) 1110101 
(c) 110100 (d) None of these (c) 1011101 (d) None of these 
CD) Answer Keys 0 0 ]8 ] Ó Ó 





ЕхЕВСІЅЕ- | 





1. (b) 2.(a) 3.(c) 4. (с) 5. (а) 60 7. (а) 8. (с) 9. (b) 10. (a) 11. (c) 12. (а) 13. (b) 
14. (c) 15. (a) 16. (b) 17. (a) 18. (c) 19. (b) 20. (c) 21. (а) 22. (b) 23. (a) 24. (c) 25. (a) 














| | EXPLANATORY ANSWERS [| 
EXERCISE-1 
1. (b) 3. (c) 1 1 1 0 1 0 1 
2 |117 Remainder 2° г 3 m» 2 2^ 2 
2 | 58 1 Delete the weights 23 and 21. 
2129 0 Adding the remaining weights, we get 
2114 1 26+ 25 + 24 + 22 + 20 = 64 + 32 + 16 +4 + 1 = 117 
ИЕ 0 i.e., 1110101, = 117. 
213 1 
|+ І 4. (0) 
0 1 
The binary equivalent of decimal 117 is 1110101. 21533 Remainder 
21117 1 
яа 2| 58 | 
2|52 Remainder 2| 29 0 
2 | 26 0 2) 14 1 
2122 0 2| 7 0 
2| 6 1 213 1 
08. 0 ШЕ І 
ЕЕ | 0 І 
0 1 





The binary equivalent of decimal 52 is 110100. 2355 = 11101011, 
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5. 


10. 


11. 


12. 


(а) 
2 |701 Remainder 
2 | 350 1 
2 [175 0 
2| 87. 1 
2| 43 1 
2121 1 
2| 10 1 
2|5 0 
2|2 1 
S | 
|o 1 





(701), = 1010111101. 
(b) 1 0 1 0 0 1 

2? 24 23 22 2! 20 
Decimal equivalent 
1х 25 +0х 24 + 1х 23 +0+ 22 +0х2! + 1х 20 
25 +23 + 1х 20 = 32 = 32 +8 4 1 = 41. 
(a) 1 0 00 0 0 1 00 1 1 

210 29 28 27 26 25 23 23 22 2! 29 
Decimal equivalent 
1x 210 0х 29+0 x 2840 x 2? 
+ 0х 2°+0x 25 + 1х 24 +0х 2 
+0х 22 +1х 2! + 1х 20 
= 210 + 944 2! + 20 = 1043. 
© 1 1 1 0 1 

2 24 23 2 21 20 
Decimal equivalent 
=1x241x 24 +1х 23 +0х 22 +1х2! + 1х 20 
= 2+ 24+ 23 +21 +20 = 59, 
(b) 0101 

+1001 

1110 











(a) 11100 
+ 11010 
110110 


(c) 11111 
10001 
1011 


111011 


(а) 0011 
+1 


0100 


3 
1+1+1=3; 2^ Quotient 1, Remainder 1 


Column 2: 0 + 1 + 1 + 1 (carry from first column) 


3 
= 3; 2. = Quotient 1 and Remainder 1 


Column 3: 0+ 0+ 1 + 1 (carry from second column) 


Column 1: 





= 2; = = Quotient 1 and Remainder 0 


Column 4: 1 + 1 + 1 (carry from column 3) 


= Quotient 2 and Remainder 0 





Column 5: 1 + 1 + 1 + 2 (carry from column 4) 
= 5, 510 = 101,. 


Quotient in any column is carry for next column. 


13. 


14. 


15. 


16. 


17. 


(b) 11 
111 

1111 
11111 
111000 








(с) 111 
101 
1100 
(а) 1000 
1101 
1111 
100100 


(b) 111 
101 
011 


1111 


(а) 111000,=32+16+8=56 
11001, =16+8+1=25 


Since 11001, < 111000,, so we are to subtract a lower 
number from a higher number. 

Making the digits equal in the number to be subtracted, 
we get 011001. 


Complement of 011001 = 100110. 
Adding 100110 to 111 000, we get 
111000 
100110 
[1]011110 





[1 in the [ ] is the 1 carried over] 
Adding 1 to the extreme right digit in 011 110, we get 
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011110 21. (a) Complement of 011110 — 100001 
1 Now, 100001 000010 
11111 +100001 + 1 
111000, — 11001, = 11111. [11000010 000011 


18. (c) 10001, = 2, + 1 = 17, 
1111, = 2? +22 + 21 + 17 15. 





100001, — 11110, = 11. 


Since 1111, < 10001,, we are to subtract a lower number 

















from a higher number. 22. (b) 
Making the digits equal in the number to be subtracted, 2 
we get ПП 
01111. 1111 
Complement of 01111 is 10000. 10 1101 
Adding 10000 to 10001, we get 
10001 23. (a) 101 
10000 11 
[100001 101 
Adding 1 to 1 in 00001, we get 00001 SOT 
1 1111 
700010. 
10001, - 1111, - 10. 24. (с) 101101 
19. (b) Complement of 010111, = 101000 1101 
Now, 111101 101101 
+101000 000000 
П00101 101101 
Adding 1 to the extreme right digit in 100101, we get 1001001001 
И 25. (а) 11001 
= 101 
100110 11001 
111101, — 10111, = 100110. 00000 
20. (c) Complement of 10001, = 01110. 11001 
1111101 
Now, 11111 01101 
+ 01110 + 1 
[1101101 01110 


11 111, — 10001, = 1110. 
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INTRODUCTION 


Now-a-days questions on series are asked in almost every 
competitive examination. These questions may involve 
numbers only, letters (4, B,...) only, or a combination 
of both. 


SERIES 


A series is a sequence of numbers. These numbers 
are called terms of the sequence. All the terms of the 
sequence are arranged according to a certain predefined 
rule. After carefully studying the given series and finding 
the specific pattern in which the terms are changing, it 
is possible to find out the next term of the series. 


NUMBER SERIES 


1. Arithmetic Series An arithmetic series is one in 
which the difference between any two consecutive 
terms is always the same and is called the common 
difference, that is, each successive number is obtained 
by adding (or subtracting) a fixed number to the 
previous number. 


Illustration 1: Consider the series: 1, 3, 5, 7, 9, .... 

Here, 2nd term — Ist term = 3rd term — 2nd term 

= 4th term — 3rd term =... = 2. 

Hence, 1, 3, 5, 7, ... 

2. Geometric series A geometric series is one in which 

the ratio of any two consecutive terms is always the 
same and is called the common ratio, that 15, each 
successive number is obtained by multiplying (or 
dividing) a fixed number by the previous number. 


is an arithmetic series. 


Illustration 2: The series given below: 
(a) 2, 4, 8, 16, 32, ... 
(b) 3, —6, 12, —24, 48,... 

Lo 


14 
(©) 212736: 100” 


Series 


I ЛТ. 1 





(d) 59307180. 1080” 


(е) x, х2, x°, xf, ... (where x is any fixed real number), 
are all geometric series. The ratio of any term in 
(a) to the preceding term 1s 2. The corresponding 


ratios in (b), (c), (d) and (e) are —2, 
respectively. 


3. Series of squares, cubes and so on. Simple powers 
of natural numbers (squares, cubes, etc.) or their 
combinations are sometimes used to form some series. 


1 
3'6 and x, 


Illustrations 3: 
(a) 4, 9, 16, 25, 36, ... 
Each term in this series is a perfect square. The square 
roots of the terms are 2, 3, 4, 5, 6, . Clearly, the 
square roots of the terms of the given series are forming 
an arithmetic series with common difference 1. So, the 
next term of the series will be (6 + 1)?, that is, 49. 
(b) 1, 27, 125, 343, ... 
Each term in this series is a perfect cube. The cube roots 
of its terms are 1, 3, 5, 7, ... clearly, the cube roots of 
the terms of the given series are forming an arithmetic 
series with common difference 2. 

So, the next term of the series will be 9°, that is, 729. 


14 9 16 


(©) 8727764712577 


In the above series, the numerators are squares of 

natural number (л), while the denominators are cubes of 

(n + 1). 

25 

216° 

4. Arithmetic series of second order We know 

that in an arithmetic series, the difference of any 
two consecutive terms is always the same. This is 
arithmetic series of first order. 

A series in which the difference between successive 

terms themselves form an arithmetic series is called an 

arithmetic series of second order. 


So, the next term of the series will be 
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Illustration 4: Consider the series 1, 3, 7, 13, ... 
The difference between successive terms of the above series 
are 2, 4, 6, ... which form an arithmetic series with common 
difference 2. 


So, the next term of the series will be (13 + 8), that is, 21. 


5. Arithmetic series of third order A series in which 
the difference between successive terms themselves 
form an arithmetic series of second order, is called 
an arithmetic series of third order. 


Illustration 5: Consider the series: 2, 9, 17, 28, ... 
The difference of successive terms of the above 
series are 7, 8, 11, 16, ... 
The difference of successive terms of the above 
series are 1, 3, 5, ... which forms an arithmetic series 
with common difference 2. 


So, the next term of the series will be (28 + 16), 
i.e., 44. 

In this manner, we can construct arithmetic series 
of higher order. 


6. Arithmetico-Geometric series Іп this series each 
successive term 1s obtained by first adding a fixed 
number to the previous term and then multiplying 
it by another fixed number. 


Illustration 6: The series: 1, 9, 33, 105, ... is an 
arithmetico-geometric series as each successive term 
is obtained by first adding 2 to the previous term and 
multiplying it by 3. 

So, the next term of the series will be (105 + 2) x 
3, that is, 321. 

It is important to note that the differences of successive 
numbers in the above series are 8, 24, 72, ... which are 
forming a geometric series. 


7. Geometrico-Arithmetic series Іп this series each 
successive term is obtained by first multiplying (or 
dividing) the previous term by a fixed number and 
then adding (or subtracting) another fixed number. 


Illustration 7: The series: 2, 5, 17, 65, .... is a 
geometrico-arithmetic series as each successive term is 
obtained by first multiplying the previous term by 4 and 
then subtracting 3 from it. 

So, the next term of the series will be (65 x 4) - 3, 
that is, 257. 


Again, note that the differences of successive numbers 
in the above series are 3, 12, 48, ... which are forming 
a geometric series. 


8. Double series It consists of two series combined 
into a single series. The alternating terms of this 
series form an independent series. 


Illustration 8: Consider the series: 

1, 2, 4, 6, 7, 18, 10, 54, .... 

Terms at odd places of the series: 1, 4, 7, 10, .... 
is an arithmetic series. 


Terms at even places of the series: 2, 6, 18, 54, .... 
is a geometric series. 

So, the next term of the series will be (10 + 3), 
that is, 13. 


Finding the wrong term in a series 


In such questions, a number series is given of which all 
others except one are similar in some respect. The one 
term of the sequence does not follow the same pattern 
as is followed by the others. This one is the wrong 
term in the series. To find the wrong term in a given 
series we must study the given series carefully and find 
the pattern/rule in which the terms are changing. After 
that, we should find which of the terms is not changing 
according that pattern/rule. Thus, the wrong term is found. 


Illustration 9: Find the wrong term in the given series: 
5, 10, 17, 24, 37, 50, 65. 
Solution: The terms of the series are in the following 
order: 
22-1,31-1,4-1,5-1,6-1,7-1,8-1 
Clearly, fourth term of the series, that is, 24 should 
be replaced by 26 so that all the terms of the series 
follow a particular pattern. Thus, 24 is the wrong term 
in the given series. 


Finding the missing term of the series 


In such questions, a number series is given in which a 
blank space or question mark is provided in place of 
any one term of the series. The term at the blank space 
follow the same pattern as followed by other terms. We 
are required to find the missing term to replace the blank 
space or question mark. 


Illustration 10: Find the missing term in the given 
series: 49, 56, 64, 72, ?, 90, 100 

Solution: The terms of the series are in the following 
order 


T, 7? +7, 8°, 8 + 8, 9°, 9° + 9, 10° 
Clearly, fifth term in place of question mark will 
be 97, that is, 81. 


SOME SPECIAL SERIES 


1. Series of Date or Time 
(a) Consider the series, 
3 - 2 – 2004, 13 – 2 - 2004, 23 - 2 — 2004, 
5 — 3 — 2004, 


Series ЕЗ 


Неге, each successive date differs by 10 days. Since 
2004 is a leap year, 5 — 3 — 2004 should be replaced 
by 4—3 - 2004. 
(b) Consider the series, 
3.35, 5.00, 6.25, 7.40, 9.15, 10.40 
Here, each successive time differs by 1 hour 25 
min. Therefore, 7.40 should be replaced by 7.50. 
. Numbers followed by their L.C.M. or H.C.F 
(a) Consider the series, 
1, 2, 3, 6, 4, 5, 6, 60, 5, 6, 7, ....? 
Ist part 2nd part 3rd part 


1, 2, 3, 6 4, 5, 6, 60 5,6,7? 
































Here, in each part fourth number is L.C.M. of 
first three numbers. Thus, the number in place of 
question mark will be 210 (L.C.M. of 5, 6, 7). 

(b) Consider the series, 

8, 4, 4, 7, 8, 1, 3, 9, 3, 2, 1,2 

Ist part 2nd part 3rd part 4th part 


8, 4, 4 7, 8, 1 3, 9, 3 2,1? 





























Here, in each part third number is H.C.F. of first 
two numbers. Thus, the number in place of question 
mark will be 1 ( H.C.F. of 2, 1,). 

. Numbers Followed by their Product 
Consider the series, 
1, 3, 3, 9, 27, 243, ? 


Here, 1 x 323 
3x3=9 
3х9 = 27 
9 x 27 = 243 


27 х 243 = 6561 
Thus, the number in place of question mark will be 
27 x 243, that is, 6561. 


4. By Use of Digit Sum 
Consider the series, 
11, 13, 17, 25, 32, ? 
Here, 13 = 11 + (1+1) 
17 213 + (1 + 3) 
25 = 17 + (14 7) 
32 = 25 + (2 + 5) 
That is, next number = previous number + digit 
sum of pervious number. 
Thus, the number in place of question mark will 
be 32 + (3 + 2) = 37. 


Alpha-Numeric Series 


Such series involve the use of both the letters of the 
alphabet as well as the numbers. It is a two-line series. 
One line is a number series while the other line is an 
alphabet series. The terms of both the series follow the 
same pattern/rule. One of these two series is completely 
known. We have to find the required number of the 
incomplete series. 


Illustration 11: 2, 7, 17, 37, 77, 


3, a, b, c, d, 
2 7 17 37 77 
х2-3 х2-3 х2-3 х2-3 


а-3х2-3-9 
5-9х2-3-21 
с-21х2-3-45 
а= 45 х2 +3 = 93 


ЕХЕВС15Е-1 | | 
. Insert the missing number (a) 25 (b) 36 
5, 8, 12, 17,25. 238 (c) 125 (d) 64 


(a) 29 (b) 30 

(c) 32 (d) 25 
. Insert the missing number 

4, 9, 20, 43, 90, __ 

(a) 185 (b) 172 

(c) 179 (d) 165 


. Insert the missing number 
1, 1, 4, 8, 9, 27, 16, 


4. Fill in the missing number 
2, 6, 3, 4, 20, 5, 6, 2, 7 
(a) 25 (b) 42 
(c) 24 (d) 18 
5. Fill in the missing number 
1, 5, 11, 19, 29, ? 
(a) 47 (b) 41 
(c) 39 (d) 55 
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6. 17. 


10. 
11. 
12. 
13. 
14. 
15. 


16. 


Fill in the missing number 
3, 6, 21, 28, 55, 66, ?, 120 
(a) 106 (b) 108 
(c) 105 (d) 102 


. Fill in the missing number 


5, 13, 25, 41, ?, 85, 113, 145 
(a) 42 (b) 64 
(c) 63 (d) 61 


. Fill in the missing number 


4, 5, 9, 18, 34, ? 


(a) 42 (b) 59 
(c) 38 (d) None of these 


. Fill in the missing number 


1799, 899, 449, ? 


(a) 333 
(c) 111 


(b) 114 
(d) 224 


Fill in the missing number 
2,1,2,4,4,5,6, 8, 8, 10, 11, ? 


(a) 12 (b) 8 
(c) 10 (d) 9 
Fill in the missing number 
5, 11, 19, 29, ? 

(a) 31 (b) 52 
(c) 41 (d) 51 


Fill in the missing number 
0, 3, 12, 30, ?, 105, 168 


(a) 61 (b) 62 
(c) 60 (d) 63 
Fill in the missing number 
15, 20, 30, ? 

(a) 45 (b) 40 
(c) 48 (d) 50 


Fill in the missing number 
11, 10, ?, 100, 1001, 1000, 1001 


(a) 110 (b) 111 

(c) 101 (d) None of these 
Fill in the missing number 

99, 95, 86, 70, ? 

(a) 45 (b) 62 

(c) 65 (d) 55 


Fill in the missing number 
5, 18, 10, 12, 15, ? 

(a) 4 (b) 8 
(c) 6 (d) 10 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


Fill in the missing number 
12, 8, 14, 6, 16, ? 

(a) 18 (b) 4 
(c) 32 (d) 10 
Fill in the missing number 
13, 21, 29, 34, 43, 92, 12, ? 
(a) 84 (b) 31 
(c) 92 (d) 12 
Fill in the missing number 
3, 15, 35, ..., 99, 143 

(a) 68 (b) 58 
(c) 63 (d) 45 
Fill in the missing number 
4, 7, 11, 18, 29, 47, ?, 123, 199 
(a) 71 (b) 82 
(c) 86 (d) 76 


In the following number series a wrong number is 


given. Find out the wrong number. 
455, 445, 465, 435, 485, 415, 475 


(a) 475 (b) 465 
(c) 435 (d) 455 
(e) 445 

3, 10, 24, 54, 108, 220, 444 
(a) 108 (b) 10 
(c) 24 (d) 54 
(e) 220 

8, 18, 40, 86, 178, 370, 752 
(a) 86 (b) 178 
(c) 40 (d) 370 
(e) 752 

1, 2, 6, 21, 84, 445, 2676 

(a) 6 (b) 21 
(c) 2676 (d) 84 
(e) 445 

1, 16, 9, 64, 25, 216, 49 

(a) 64 (b) 216 
(c) 16 (d) 49 
(e) 9 

864, 420, 200, 96, 40, 16, 6 
(a) 864 (b) 200 
(c) 96 (d) 16 
(e) 40 

9, 13, 21, 37, 69, 132, 261 
(a) 9 (b) 13 
(c) 261 (d) 261 
(e) 132 


Series ЕЗ 


28. 2, 5, 18, 19, 24, 29, 34 


(а) 18 (b) 2 
(c) 19 (d) 29 
(e) 34 

29. 1, 5, 11, 19, 29, 55 
(a) 29 (b) 55 
(c) 11 (d) 5 

30. 2, 4, 4, 16, 8, 256, 64 
(a) 8 (b) 16 
(c) 64 (d) 256 
(e) 4 


Directions (31—40): In each of the questions below 
a number series has been given followed by five 
alternatives. One term of the given number series is 
wrong. Find out that wrong term and spot out a number 
from the alternatives which will replace the wrong term 
of the series. 


31. 2, 9, 28, 65, 126, 216, 344 


(a) 38 (b) 217 
(c) 356 (d) 66 

32. 58, 57, 54, 50, 42, 33, 22 
(a) 48 (b) 49 
(c) 52 (d) 30 
(e) 18 

33. 0, 9, 64, 169, 576, 1225 
(a) 225 (b) 360 
(c) 444 (d) 556 
(e) 630 

34. 1, 3, 7, 19, 42, 89, 184 
(a) 8 (b) 9 
(c) 24 (d) 30 
(e) 182 

35. 169, 121, 80, 49, 25, 9, 1 
(a) 100 (b) 81 
(c) 36 (d) 16 
(e) 4 

36. 7, 9, 17, 42, 91, 172, 293 
(a) 16 (b) 25 
(c) 36 (d) 8 
(e) 49 

37. 8, 14, 26, 48, 98, 194, 386 
(a) 60 (b) 50 
(c) 72 (d) 96 


(e) 108 


38. 95, 86, 73, 62, 47, 30, 11 


(a) 90 (b) 75 
(c) 64 (d) 35 
(e) 15 

39. 7, 14, 56, 168, 336, 1344, 2688, 8064 
(a) 3032 (b) 5032 
(c) 4032 (d) 2680 
(e) 332 

40. 11, 15, 17, 19, 23, 25 
(a) 1 (b) 18 
(c) 21 (d) 10 
(e) 13 


Direction (41-49): Іп each of the following questions 
a number series is given. After the series a number 1s 
given followed by (A), (B), (C), (D) and (E). Complete 
the series starting with the number given following the 
sequence of the given series. Then, answer the question 
given below each: 


41.1 9 65 393 
2 (A) (B) © (D) (E) 


Which of the following numbers will come in place 
of (C)? 


(a) 490 (b) 729 
(c) 854 (d) 734 
(e) None of these 

42. 616, 496, 397, 317, 254, 


838 (А), (В), (С), (D) (B, 


Which of the following numbers will come in place 


of (E)? 
(a) 428 (b) 608 
(c) 426 (d) 529 
(e) 712 


43. 434, 353, 417, 368, 404, 379, 
108 (A) (B) (C. (D) (BE 


Which of the following numbers will come in place 


of (E)? 
(a) 27 (b) 91 
(c) 42 (d) 53 
(e) 78 

44. 4, 16, 48, 120, 272, 


124, (А), (В), (©, (D) (B) 


E Chapter 23 


45. 


46. 


47. 


Which of the following numbers will come in place 
of (C)? 


(a) 4424 (b) 256 
(c) 528 (d) 1080 
(e) 2192 

1, 9, 65, 393, 

2, (А), (B, (C, (D) (BE) 


Which of the following numbers will come in place 
of (C)? 


(a) 490 
(c) 854 
(e) None of these 


848, 420, 206, 99, 45.5, 
(А), (В), (©), (D) (B) 


Which of the following numbers will come in place 
of (D)? 


(b) 729 
(d) 734 


664, 





(c) 27777777.5 (d) 25555555.5 


[SSC CGL Tier-II CBE, 2018] 


. What is the unit digit of the sum of first 111 whole 


numbers? 
(a) 4 (b) 6 
(c) 5 (d) 0 


[SSC CGL Tier-II CBE, 2018] 


. What is the value of 


1 1 1 1 1 1 
= | та 


| + 
1x3x5 1х4 3x5x7 4х7 5х7х9 7x10 
+..... upto 20 terms, then what is the value of S? 





48. 


49. 


Which of the following numbers will come in place 
of (Е)? 


(a) 108 
(c) 810 
(е) None of these 


6, 14, 35, 111, 449, 
(В), (С), (D) (E) 


Which of the following numbers will come in place 
of (B)? 


(b) 36 
(d) 54 


3 (А), 


(a) 93 (b) 377 
(c) 1892 (d) 11 

(e) 29 

8, 49, 288, 1435, 5736, 

5 (А), (В), ©, (D) (E) 


Which of the following numbers will come in place 
of (E)? 


(a) 32 (b) 34 (a) 162 (b) 805 

(c) 160 (d) 328 (c) 9645 (d) 3216 

(e) 13 (e) 28 

8 8 12, 24 

36 (А), (В), (С), (D) (B 

EXERCISE-2 
(BASED ON MEMORY) 
1 1 1 6179 6070 

“нан (hallen | шшк mm 

What is the value of A? 7191 5183 

(a) 27272727.5 (b) 25252525.5 (©) eru РТТ 


[SSC ССІ, Тіег-П CBE, 2018] 





. What is the value of 143 + 163 + 183 +........+ 30°? 
(a) 134576 (b) 120212 
(c) 115624 (4) 111672 


[SSC CGL Тїег-П CBE, 2018] 


. What is the sum of the first 17 terms of an arithmetic 


progression if the first term is 20 and last term is 
28? 

(a) 68 
(c) 142 


(b) 156 
(d) 242 
[SSC CGL Tier-I CBE, 2017] 


Series Ей 


6. What is the sum of the first 9 terms of an arithmetic 
progression if the first terms is 7 and the last term 


is 55? 
(a) 219 (b) 137 
(c) 231 (d) 279 


[SSC CGL Tier-I CBE, 2017] 


7. What is the sum of the first 13 terms of an arithmetic 
progression if the first term is —10 and last term is 


26? 
(a) 104 (b) 140 
(c) 84 (d) 98 


[SSC CGL Tier-I CBE, 2017] 


8. The 3rd and 7th term of an arithmetic progression 
are —9 and 11 respectively. What is the 15th 


term? 
(a) 28 (b) 87 
(c) 51 (d) 17 


[SSC CHSL (1042) Tier-I CBE, 2017] 


9. Find the Wrong number in the following number 
series. 3 7, 16 35 70 153 
(a) 70 (b) 16 
(c) 153 (d) 35 
[SSC CGL Tier-I CBE, 2016] 


Directions (10-14): What will come in place of question 
mark (?) in the given number series? 


10. 123 140 106 157 89 2 


(a) 214 (b) 139 

(c) 198 (d) 169 

(e) 174 

[IBPS, 2015] 

11.190 94 46 22 ? 4 

(a) 19 (b) 15 

(c) 10 (d) 8 

(e) 16 


[IBPS, 2015] 
12. 320 320 314 290 230 7? 


(a) 114 (b) 110 
(c) 50 (d) 98 
(e) 142 


[IBPS, 2015] 
13.3 4 9 28 13 ? 
(b) 424 


(a) 782 
(c) 646 (d) 384 
(e) 566 


[IBPS, 2015] 


14.8 4 6 15 ? 236.25 
(a) 64.5 (b) 84 
(c) 52.5 (d) 36 
(е) 46 


[IBPS, 2015] 


Directions (15-19): What will come in place of question 
mark (?) in the given number series? 


15. 3 5 13 49 241 ? 


(a) 1210 (b) 1451 
(c) 1221 (d) 1441 
(e) 1200 
[LIC, 2015] 
16. 7 1331 85 247 ? 
(a) 409 (b) 727 
(c) 733 (d) 649 
(e) 444 
[LIC, 2015] 
7.5 7 17 47 15 ? 
(a) 285 (b) 245 
(c) 225 (d) 235 
(e) 275 


[LIC, 2015] 
18. 508 256 130 67 355 ? 


(a) 18.25 (b) 19.75 

(c) 17.25 (d) 15.75 

(е) 17.75 

[LIC, 2015] 

19.17 9 15 40 1435 ? 

(a) 505.75 (b) 578.5 

(c) 650.25 (d) 578 

(е) 678.5 


[LIC, 2015] 


20. Find out the wrong number in the sequence: 


40960, 10240, 2560, 640, 200, 40, 10 
(a) 2560 (b) 200 

(c) 640 (d) 40 

[SSC CHSL (10+2) LDC, DEO & PA/SA, 2015] 


Directions (21-25): In the following number series, 
only one number is wrong. Find out the wrong number. 


21. 41 45 61 97 181 261 405 


(a) 181 (b) 97 
(c) 261 (d) 61 
(е) 45 


[IBPS PO/MT, 2014] 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


16 30 58 114 226 496 898 
(a) 58 (b) 226 
(c) 30 (d) 114 
(e) 496 
[IBPS PO/MT, 2014] 
15 21.5 46.5 145 585.5 2933 17603.5 
(a) 585.5 (b) 2933 
(c) 46.5 (d) 145 
(e) 21.5 
[IBPS PO/MT, 2014] 
5 6 16 57 246 1245 7506 
(a) 16 (b) 6 
(c) 1245 (d) 246 
(e) 57 
[IBPS PO/MT, 2014] 
2 13 46 145 452 1333 4006 
(a) 1333 (b) 452 
(c) 46 (d) 145 
(e) 13 
[IBPS PO/MT, 2014] 
The odd term in the sequence 0, 7, 26, 63, 124, 217 


1S: 


(a) 217 (b) 7 
(c) 26 (d) 63 
[SSC, 2013] 
7, 8, 18, 57, ? 
(a) 232 (b) 228 
(c) 234 (d) 226 


(e) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


7, 11, 19, 35, ? 

(a) 71 

(c) 65 

(е) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


5, 11, 23, ?, 95 

(a) 45 

(c) 47 

(е) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


17, 22, 52, 165, ? 

(a) 648 

(c) 334 

(е) None of these 
[Gramin Bank U.P. (SO) Examination, 2012] 


(b) 69 
(d) 73 


(b) 49 
(d) 46 


(b) 468 
(d) 668 


31. 


32. 


Directions (33-37): 


Find the value of x in the series 2, 6, 30, 210, x, 
30030, ... 
(a) 2310 
(c) 2520 


(b) 1890 
(d) 2730 
[UPPCS, 2012] 
Insert the missing number 
3, 18, 12, 72, 66, 396, ? 
(a) 300 (b) 380 
(c) 350 (d) 390 
[SSC, 2012] 


In each of these questions a number 


series is given. In each series only one number is wrong. 
Find out the wrong number. 


33. 


34. 


35. 


36. 


37. 


38. 


5531 5506 5425 5304 5135 4910 4621 
(a) 5531 (b) 5425 
(c) 4621 (d) 5135 
(е) 5506 

[IBPS PO/MT, 2012] 
6 7 9 13 26 37 69 
(a) 7 (b) 26 
(c) 69 (d) 37 
(е) 9 

[IBPS PO/MT, 2012] 
1 3 10 36 152 760 4632 
(a) 3 (b) 36 
(c) 4632 (d) 760 
(e) 152 

[IBPS PO/MT, 2012] 
4 3 9 34 96 219 435 


(a) 4 (b) 9 
(c) 34 (d) 435 
(e) 219 
[IBPS PO/MT, 2012] 
1575 45 15 6 3 2 1 
(a) 1 (b) 2 
(c) 6 (d) 157.5 
(e) 45 


[IBPS PO/MT, 2012] 
Find the wrong number in the series: 
6, 9, 15, 22, 51, 99 
(a) 99 
(c) 22 


(b) 51 
(d) 15 
[SSC (GL), 2011] 


Series ЕЗ 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


8, 15, 36, 99, 288, ...? 
(a) 368 
(c) 855 


(b) 676 
(d) 908 
[SSC (GL), 2011] 
4, 196, 16, 169,2, 144, 64 
(a) 21 (b) 81 
(c) 36 (d) 32 
[SSC (GL), 2011] 
Find out the questioned number. 6:5:: 8:? 
(a) 2 (b) 4 
(c) 6 (d) 10 
[SSC (GL), 2011] 
5, 21, 69, 213, 645, ? 
(a) 1670 (b) 1941 
(c) 720 (d) 1320 
[SSC (GL), 2011] 
121, 144, 289, 324, 529, 576, 7 
(a) 961 (b) 841 
(c) 900 (d) 729 
[SSC (GL), 2011] 


14, 19, 29, 49, 89, 7 


(a) 139 (b) 149 
(c) 159 (d) 169 
[SSC (GL), 2011] 
34, 18, 10, ? 
(a) 8 (b) 5 
(c) 7 (d) 6 


[SSC (GL), 2011] 
9, 8, 10, 16, 11, ?, 12, 64 


(a) 28 (b) 36 
(c) 25 (d) 32 
[SSC (GL), 2011] 


6 91 584 2935 11756 35277 70558 


(a) 91 (b) 70558 
(c) 584 (d) 2935 
(e) 35277 


[IBPS Bank PO, 2011] 
1 4 25 256 3125 46656 823543 


(a) 3125 (b) 823543 
(c) 46656 (d) 25 
(e) 256 


[IBPS Bank PO, 2011] 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57: 


8424 4212 2106 1051 526.5 263.25 131.625 


(а) 131.625 (5) 1051 
(с) 4212 (4) 8424 
(е) 263.25 


[IBPS Bank PO, 2011] 
117 389 525 593 627 (?) 
(a) 654 (b) 640 
(c) 634 (d) 630 
(е) None of these 
[Union Bank of India PO, 2011] 


7 11 23 51 103 (?) 

(a) 186 

(c) 185 

(e) None of these 
[Union Bank of India PO, 2011] 

18 27 49 84 132 (?) 

(a) 190 

(c) 180 

(е) None of these 
[Union Bank of India PO, 2011] 


33 43 65 99 145 (?) 

(a) 201 

(c) 205 

(е) None of these 
[Union Bank of India PO, 2011] 


655 439 314 250 223 (?) 
(a) 205 (b) 210 
(c) 195 (d) 190 
(е) None of these 
[Union Bank of India PO, 2011] 


15 21 39 77 143 (?) 

(a) 243 

(c) 253 

(e) None of these 
[Corporation Bank PO, 2011] 


33 39 57 87 129 (?) 

(a) 183 

(c) 189 

(e) None of these 
[Corporation Bank PO, 2011] 


15 19 83 119 631 (?) 

(a) 731 

(c) 712 

(e) None of these 
[Corporation Bank PO, 2011] 


(b) 188 
(d) 187 


(b) 183 
(d) 193 


(b) 203 
(d) 211 


(b) 240 
(d) 245 


(b) 177 
(d) 199 


(b) 693 
(d) 683 
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S8. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


19 26 40 68 124 (?) 

(a) 246 

(c) 236 

(e) None of these 
[Corporation Bank PO, 2011] 


43 69 58 84 73 (?) 

(a) 62 

(c) 109 

(e) None of these 
[Corporation Bank PO, 2011] 


2.5 4? 10 14.5 20 26.5 
(a) 8 (b) 7.5 
(c) 6 (d) 5.5 
(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


4 5 12 39 160 805 ? 

(a) 4836 

(c) 5642 

(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


8 108 189 253 302 ? 363 
(a) 351 (b) 327 
(c) 338 (d) 311 
(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


248 217 188 165 ? 129 116 
(a) 144 (b) 136 
(c) 134 (d) 146 
(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


3 15 39 75 123 183 2 

(a) 255 

(c) 243 

(e) None of these 
[Rajasthan Grameen Bank PO, 2011] 


17 49 343 (2) 


(a) 16807 

(c) 2058 

(е) None of these 
[Bank of Baroda PO Examination, 2011] 


13 20 39 78 145 (?) 

(a) 234 

(c) 236 

(е) None of these 
[Bank of Baroda PO Examination, 2011] 


(b) 238 
(d) 256 


(b) 98 
(d) 63 


(b) 3224 
(d) 4030 


(b) 218 
(d) 225 


(b) 1227 
(d) 2401 


(b) 244 
(d) 248 


67. 


68. 


69. 


Directions (70—74): 


12 35 81 173 357 (?) 

(a) 725 

(c) 726 

(е) None of these 
[Bank of Baroda PO Examination, 2011] 


3 100 297 594 991 (?) 

(a) 1489 

(c) 1478 

(е) None of these 
[Bank of Baroda PO Examination, 2011] 


112 119 140 175 224 (?) 
(a) 277 (b) 276 
(c) 287 (d) 266 
(е) None of these 
[Bank of Baroda PO Examination, 2011] 


(b) 715 
(d) 736 


(b) 1479 
(d) 1498 


In the following number series 


only one number is wrong. Find out the wrong number. 


70. 


71. 


72. 


73. 


74. 


Directions(75—79): 


7 12 40 222 1742 17390 208608 
(a) 7 (b) 12 
(c) 40 (d) 1742 
(e) 208608 

[IBPS PO/MT, 2011] 
6 91 584 2935 11756 35277 70558 
(a) 91 (b) 70558 
(c) 584 (d) 2935 
(e) 35277 

[IBPS PO/MT, 2011] 
9050 5675 3478 2147 1418 1077 950 
(a) 3478 (b) 1418 
(c) 5675 (d) 2147 
(e) 1077 


[IBPS PO/MT, 2011] 
1 4 25 256 3125 46656 823543 


(a) 3125 (b) 823543 

(c) 46656 (d) 25 

(e) 256 [IBPS PO/MT, 2011] 
8424 4212 2106 1051 526.5 26325 131.625 
(a) 131.625 (b) 1051 

(c) 4212 (d) 8424 

(e) 263.25 


[IBPS PO/MT, 2011] 


In each of these questions, a number 


series is given. In each series, only one number is wrong. 
Find out the wrong number. 


75. 3601 3602 1803 604 154 36 12 


(a) 3602 (b) 1803 
(c) 604 (d) 154 
(е) 36 


[SBI Associates Banks PO, 2011] 
76. 4 12 42 196 1005 6066 42511 


(a) 12 (b) 42 
(c) 1005 (d) 196 
(e) 6066 


[SBI Associates Banks PO, 2011] 
77.2 8 12 20 30 42 56 


(a) 8 (b) 42 
(c) 30 (d) 20 
(e) 12 


[SBI Associates Banks PO, 2011] 
78. 32 16 24 65 210 945 5197.5 


(a) 945 (b) 16 
(c) 24 (d) 210 
(e) 65 


[SBI Associates Banks PO, 2011] 
79. 7 13 25 49 97 194 385 


(a) 13 (b) 49 
(c) 97 (d) 194 
(5) 25 


[SBI Associates Banks PO, 2011] 


Directions (80-84): What will come in place of the 
question mark (?) in the following number series? 
80. 8 10 18 44 124 (2) 
(a) 344 (b) 366 
(c) 354 (d) 356 
(е) None of these 
[IOB PO, 2011] 
81. 13 25 61 121 205 (?) 
(a) 323 (b) 326 
(c) 324 (d) 313 
(e) None of these 
[IOB PO, 2011] 


82. 656 352 200 124 86 (?) 


(a) 67 (b) 59 

(c) 62 (d) 57 

(e) None of these [IOB PO, 2011] 
83. 454 472 445 463 436 (?) 

(a) 436 (b) 456 

(c) 454 (d) 434 


(е) None of these 
[IOB PO, 2011] 


84. 


12 18 36 102 360 (?) 
(a) 1364 (b) 1386 
(c) 1384 (d) 1376 
(e) None of these 
ПОВ PO, 2011] 


Directions (85-89): What should come in place of 
question mark (?) in the following number series? 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


32 49 83 151 287 559? 
(a) 1118 (b) 979 
(c) 1103 (d) 1120 
(e) None of these 
[Andhra Bank PO, 2011] 
462 552 650 756 870 992? 
(a) 1040 (b) 1122 
(c) 1132 (d) 1050 
(e) None of these 
[Andhra Bank PO, 2011] 
15 18 16 19 17 20? 
(a) 23 (b) 22 
(c) 16 (d) 18 
(e) None of these 
[Andhra Bank PO, 2011] 
1050 420 168 67.2 26.88 10.752 ? 
(a) 4.3008 (b) 6.5038 
(c) 4.4015 (d) 5.6002 
(e) None of these 
[Andhra Bank PO, 2011] 


0.6 24 60 120 210? 
(a) 343 (b) 280 
(c) 335 (d) 295 
(e) None of these 
[Andhra Bank PO, 2011] 


1, 9,19, 21, 37, 7 


(a) 58 (b) 63 
(c) 69 (d) 72 
[SSC (GL), 2010] 
36, 28, 24, 22, ? 
(a) 18 (b) 19 
(c) 21 (d) 22 


[SSC (GL), 2010] 
0, 4, 18, 48, ?, 180 
(a) 58 (b) 68 
(c) 84 (d) 100 
[SSC (GL), 2010] 
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93. 987: IHG :: 654? 


(a) FDE 
(c) EFD 


(b) FED 
(d) DEF 

[SSC (GL), 2010] 
94. 24:126 :: 48:7 


(a) 433 (b) 192 
(c) 240 (d) 344 
[SSC (GL), 2010] 
95. 1:8 : 272 
(a) 37 (b) 47 
(c) 57 (d) 64 


[SSC (GL), 2010] 


Directions (96 to 100): In each of these questions, 
one term in the given number series is wrong. Find out 
the wrong term. 


96. 142 119 100 83 65 59 52 
(a) 65 (b) 100 
(c) 59 (d) 119 
(e) None of these 
[Bank of Baroda PO, 2010] 
97. 8 12 24 46 72 108 152 
(a) 12 (b) 24 
(c) 46 (d) 72 
(e) None of these 
[Bank of Baroda PO, 2010] 
98. 13 25 40 57 79 103 130 
(a) 25 (b) 40 
(c) 57 (d) 79 
(e) None of these 
[Bank of Baroda PO, 2010] 
99, 2 10 18 54 162 486 1458 
(a) 18 (b) 54 
(c) 162 (d) 10 
(e) None of these 
[Bank of Baroda PO, 2010] 
100. 850 600 550 500 475 462.5 456.25 
(a) 600 (b) 550 
(c) 500 (d) 462.5 
(e) None of these 
[Bank of Baroda PO, 2010] 
101. 12 12 18 36 90 270 ? 
(a) 945 
(c) 1080 
(e) None of these 


(b) 810 
(d) 1215 


[Syndicate Bank PO, 2010] 


102. 1015 508 255 129 66.5 ? 20.875 
(a) 34.50 (b) 35 
(c) 35.30 (d) 35.75 
(e) None of these 
[Syndicate Bank PO, 2010] 


103. 8 9 20 63 256 1285 ? 
(a) 6430 
(c) 7716 
(e) None of these 


(b) 7450 
(d) 7746 


[Syndicate Bank PO, 2010] 


104. 980 484 236 112 50 ? 3.5 
(a) 25 (b) 17 
(c) 21 (d) 29 
(e) None of these 
[Syndicate Bank PO, 2010] 


Directions (105 to 114): In each of these questions, 
one term in the given number series is wrong. Find out 
the wrong term. 


105. 484 240 120 57 26.5 11.25 3.625 


(a) 240 (b) 120 
(c) 57 (d) 26.5 
(e) 11.25 


[Allahabad Bank PO, 2010] 
106. 3 5 13 43 176 891 5353 


(a) 5 (b) 13 
(c) 43 (d) 176 
(e) 891 


[Allahabad Bank PO, 2010] 
107. 6 7 16 41 90 154 292 


(a) 7 (b) 16 

(c) 41 (d) 90 

(e) 154 [Allahabad Bank PO, 2010] 
108. 5 7 16 57 244 1245 7506 

(a) 7 (b) 16 

(c) 57 (d) 244 

(e) 1245 [Allahabad Bank PO, 2010] 
109. 4 2.5 3.5 6.5 15.5 41.25 126.75 

(a) 2.5 (b) 3.5 

(c) 6.5 (d) 15.5 

(e) 41.25 


[Allahabad Bank PO, 2010] 
110. 32 34 37 46 62 87 123 


(a) 34 (b) 37 
(c) 62 (d) 87 
(e) 46 


[Punjab and Sind Bank PO, 2010] 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


7 18 40 106 183 282 403 


(a) 18 (b) 282 
(c) 40 (d) 106 
(e) 183 


[Punjab and Sind Bank PO, 2010] 
850 843 829 808 788 745 703 


(a) 843 (b) 829 
(c) 808 (d) 788 
(e) 745 


[Punjab and Sind Bank PO, 2010] 
33 321 465 537 590 600 


(a) 321 (b) 465 
(c) 573 (d) 537 
(e) 590 


[Punjab and Sind Bank PO, 2010] 
37 47 52 67 87 112 142 


(a) 47 (b) 52 
(c) 67 (d) 87 
(e) 112 


[Punjab and Sind Bank PO, 2010] 
586 587 586 581 570 ? 522 
(a) 545 (b) 543 
(c) 551 (d) 557 
(e) None of these 
[Punjab National Bank PO, 2010] 


64 54 69 49 74 44 ? 
(a) 89 (b) 69 
(c) 59 (d) 99 


(e) None of these 
[Punjab National Bank PO, 2010] 


4000 2008 1012 ? 265 140.5 78.25 
(a) 506 (b) 514 
(c) 520 (d) 512 
(e) None of these 
[Punjab National Bank PO, 2010] 


5 5 15 75? 4725 51975 
(a) 520 (b) 450 
(c) 525 (d) 300 
(e) None of these 
[Punjab National Bank PO, 2010] 


52 26 26 39 78 ? 585 

(a) 195 

(c) 234 

(e) None of these 
[Punjab National Bank PO, 2010] 


(b) 156 
(d) 117 


120 


121. 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


. 7 20 46 98 202 ? 
(a) 420 (b) 410 
(c) 310 (d) 320 


(e) None of these 
[Punjab National Bank PO, 2010] 


210 209 213 186 202 ? 
(a) 138 (b) 77 
(c) 177 (d) 327 
(e) None of these 
[CBI (PO), 2010] 
27 38 71 126 203 ? 
(a) 212 (b) 202 
(c) 301 (d) 312 


(e) None of these 
[CBI (PO), 2010] 


435 354 282 219 165 ? 
(a) 103 (b) 112 
(c) 120 (d) 130 
(e) None of these 
[CBI (PO), 2010] 
4 200 369 513 634 ? 
(a) 788 (b) 715 
(c) 734 (d) 755 


(e) None of these 
[CBI (PO), 2010] 


325 314 288 247 191? 
(a) 126 (b) 116 
(c) 130 (d) 120 


(e) None of these 
[Corporation Bank PO, 2010] 


45 46 70 141 ? 1061.5 
(a) 353 (b) 353.5 
(c) 352.5 (d) 352 


(e) None of these 
[Corporation Bank PO, 2010] 


620 632 608 644 596 ? 
(a) 536 (b) 556 
(c) 656 (d) 646 


(e) None of these 
[Corporation Bank PO, 2010] 


15 25 40 65 ? 170 
(a) 115 (b) 90 
(c) 105 (d) 120 


(e) None of these 
[Corporation Bank PO, 2010] 
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129. 


130. 


131. 


132. 


133. 


134. 


135. 


136. 


137. 


9 15 27 51 99 ? 


(a) 165 (b) 195 
(c) 180 (d) 190 
(e) None of these 
[OBC PO, 2010] 
13 21 36 58 87 ? 
(a) 122 (b) 128 
(c) 133 (d) 123 
(e) None of these 
[OBC PO, 2010] 
7 9 19 45 95? 
(a) 150 (b) 160 
(c) 145 (d) 177 
(e) None of these 
[OBC PO, 2010] 
14 15 23 32 96 ? 
(a) 121 (b) 124 
(c) 152 (d) 111 
(e) None of these 
[OBC PO, 2010] 
20 24 36 56 84 ? 
(a) 116 (b) 124 
(c) 120 (d) 128 


(e) None of these 
[OBC PO, 2010] 


4 10 40 190 940 ? 23440 
(a) 4690 (b) 2930 
(c) 5140 (d) 3680 
(e) None of these 
[Bank of India PO, 2010] 


4000 2008 1012 ? 265 140.5 78.25 
(a) 506 (b) 514 
(c) 520 (d) 512 
(e) None of these 
[Bank of India PO, 2010] 
74597 52.5 160.5 
(a) 32 
(c) 14 
(e) None of these 


(b) 16 
(d) 20 


[Bank of India PO, 2010] 
5 54 90 115 131 140 ? 
(a) 149 (b) 146 
(c) 142 (d) 152 
(e) None of these 
[Bank of India PO, 2010] 


138 


139. 


140. 


141. 


142. 


143. 


144. 


145. 


146. 


. 6 42 ? 1260 5040 15120 30240 
(a) 546 (b) 424 
(c) 252 (d) 328 


(e) None of these 
[Bank of India PO, 2010] 


13 16 22 33 51 (?) 
(a) 89 (b) 78 
(c) 102 (d) 69 


(e) None of these 
[Bank of Baroda PO, 2010] 


39 52 78 117 169 (?) 
(a) 246 (b) 182 
(c) 234 (d) 256 


(e) None of these 
[Bank of Baroda PO, 2010] 


656 432 320 264 236 (?) 
(a) 222 (b) 229 
(c) 232 (d) 223 


(e) None of these 
[Bank of Baroda PO, 2010] 


62 87 187 412 812 (?) 
(a) 1012 (b) 1437 
(c) 1337 (d) 1457 


(e) None of these 
[Bank of Baroda PO, 2010] 


7 8 24 105 361 (2) 
(a) 986 (b) 617 
(c) 486 (d) 1657 


(e) None of these 
[Bank of Baroda PO, 2010] 


9 19 40 83 ? 345 696 
(a) 162 (b) 170 
(c) 175 (d) 166 


(e) None of these 
[Syndicate Bank PO, 2010] 


The missing term in the sequence 2,3,5,7,11, ,17,19 
18: 
(а) 16 (0) 1 
(c) 14 (d) 13 

[SSC, 2010] 
The wrong number in the sequence 8, 13, 21, 32, 
47, 63, 83 is: 
(a) 32 (b) 47 
(c) 63 (d) 83 


[SSC, 2010] 


Series 8 


Directions (147-151): Іп each question below, a number 
series is given in which one number is wrong.Find out 
the wrong number. 


147. 484 240 120 57 26.5 11.25 3.625 
(a) 240 (b) 120 
(c) 57 (d) 26.5 
(e) 11.25 
[Allahabad Bank Po, 2010] 
148.3 5 13 43 176 891 5353 
(a) 5 (b) 13 
(c) 43 (d) 176 
(e) 891 
[Allahabad Bank Po, 2010] 
149.6 7 16 41 90 154 292 
(a) 7 (b) 16 
(c) 41 (d) 90 
(e) 154 
[Allahabad Bank Po, 2010] 
150.5 7 16 57 244 1245 7506 
(a) 7 (b) 16 
(c) 57 (d) 244 
(e) 1245 [Allahabad Bank Po, 2010] 
151.4 2.5 3.5 6.5 15.5 4125 126.75 
(а) 2.5 (b) 3.5 
(с) 6.5 (d) 15.5 
(е) 41.25 


[Allahabad Bank Po, 2010] 


Directions (152—156): In the following number series 
only one number is wrong. Find out the wrong number. 


152.2 10 18 54 162 486 1458 
(a) 18 (b) 54 
(c) 162 (d) 10 


(e) None of these 
[Indian Bank PO, 2010] 


153.13 25 40 57 79 103 130 
(a) 25 (b) 40 
(c) 57 (d) 79 


(е) None of these 
[Indian Bank PO, 2010] 


154. 


155. 


156. 


157. 


158. 


159. 


850 600 550 500 475 4625 456.25 
(а) 600 (b) 550 
(с) 500 (d) 4625 


(e) None of these 
[Indian Bank PO, 2010] 


142 119 100 83 65 49 42 
(a) 65 (b) 100 
(c) 59 (d) 119 


(e) None of these 
[Indian Bank PO, 2010] 


8 12 24 46 72 108 216 
(a) 12 (b) 24 
(c) 46 (d) 72 


(е) None of these 
[Indian Bank PO, 2010] 


What is the ratio of the marks scored by E in Science 
and that in Hindi? 

(a) 35:83 (b) 61.75 

(c) 83:35 (d) 75:61 


(е) None of these [Indian Bank PO, 2010] 


If a minimum of 101 marks in Science subjects 
is required for opting science stream in the next 
academic year, how many students will not be able 
to opt science stream due to insufficient marks in 
Science subject? 


(a) None (b) 2 
(c) 4 (d) 5 
(e) 3 
[Indian Bank PO, 2010] 
What is the total marks obtained by D in Hindi, 


E in Social Studies and C in Mathematics 
together? 

(a) 258 

(c) 235 

(e) None of these 


(b) 244 
(d) 210 


[Indian Bank PO, 2010] 
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|| EXPLANATORY ANSWERS T 
EXERCISE- | 
1. (b) 8-5 = 3, 12-8 = 4, 17 – 12 = 5,23 – 17 =6 20=2x9+2 
?-23=7 43 =2x20+3 
16,722347 230 900-2х43-4 
With this, 38 — 30 = 8. -. ? should be 2 x 90 + 5 = 185. 
2. (a) The pattern is 3. (d) The first alternate series is 1, 4, 9, 16 


9-2х4-1 i.e., 12, 22, 32 4? and the second one is 


Series зат 


10. 


п. 


12. 


1, 8, 27, ? 
i.e., 13, 23, 33, 4. 
(b)2x3=6 
4x5=20 
6x 7 = 42. 
(6) 5-1 = 4, 11 
29 — 19 = 10 
? — 29 = 12 
? = 41. 
(с) Difference between successive terms аге 
3, 15, 7,97, 11, 8 = 66, 120-39 
Here, odd places terms form a series 
3, 7, 11, 120 - ? 
which is an A.P. with common difference 4 and even places 
terms form a series 
15, 27, ? — 66 
120-2-11-4-15 
? = 120 - 15 = 105. 
(d) 13 =5+4х2, 25 = 13 +4х 3, 41 225 +4х4 
?=41 +4х 5, 85 =? +4х6 
113 = 85 +4 x 7, 145 = 113 +4х8 
? = 41 x 4x 5 = 61. With this choice 
85 =? +4х6 
= 61 + 24, which follows the pattern. 
(0) 5=4+ 12, 9= 5 + 22, 18 = 9 + 32, 
34 = 18 + 42, 
7 = 34 + 5? = 59, 
(а) 1799 — 899 = 900 





5 = 6,19 - 11 = 8 


1 
899 — 449 = 450 E 


1 
н а: х 450 = 225 


? = 449 — 225 = 224. 
(c) Ist, 4th, 7th, 10th, and 13th terms are: 
2, 4, 6, 8, ? 
which is an A.P. with common difference 2 
72842210. 
(c) 11-5526, 19 
2-29- 12 
? = 12 + 29 = 41. 
(с) 0, 3, 12, 30, 2, 105, 168 
3, 9, 18, ? — 30, 105 - ?, 63 
6, 9, ? — 48, 135 — 22, ? – 42 
If we take ? — 48 = 12, then ? = 60, with this choice 
135 — 2? = 135 - 120 = 15 
and, ? — 42 = 18 
3rd row becomes 
6, 9, 12, 15, 18, 





11 = 8, 29 - 19 = 10 





13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


which is an A.P. of common difference 3 
? should be 60. 

(а) 202154 5x l; 
30-20-5х2 
? should be 30 + 5 x 3 = 45. 


(c) Ist, 3rd, 5th, 7th, terms are 1: 11, ?, 1001 10001 and 
2nd, 4th, 6th, terms are 


2: 10, 100, 1000 
In 1: 
(1) at first place there is no zero between 1’s 





(2) at 3rd place there are 2 zeros between 1’s 
(3) at 4th place there are 3 zeros between 1’s 


According to this pattern there should be 1 zero 
between 1’s at 2nd place 


? be 101. 
(а) 99 – 95 = 4 = 22, 95 
86 — 70 = 16 = 4? 
. 70-?-25 
70 – 25 =? 
и. ? = 45. 
(с) Numbers at even places form series 
1: 18, 12, ? 
and numbers at odd places form series 
2: 5, 10, 15 
Keeping the pattern in 1 
? should be 12 — 6 = 6. 


(b) In the first alternate series, namely, 12, 14, 16 each 
term is increased by 2 and in the second, namely, 8, 6 
each term is decreased by 2, missing figure is of 2nd 
series and hence should by 6 ~ 2 = 4. 





86 = 9 = 3? 


(b) Making pairs taking first number from right and first 
from left, 2nd number from right and 2nd number from 
left and so on. 

(13, ?); (21, 12); (29, 92); (34, 43) 

In each pair numbers have their digits reversed keeping 
this pattern, ? should be 31. 








(с) 43 = 22 – 1; 15 = 4? – 1; 35 = 6? – 1 
99 = 10? – 1; 143 = 122 – 1 

Missing figure should be 8? — 1 = 63. 
(d) The pattern is 


4+7=1 
18 + 29 = 47 
? + 123 = 199 





? = 199 – 123 = 76. 
(a) Series formed by numbers at odd апа even places 
respectively are: 
455, 465, 485, 475 2-4) 
апа, 445, 435, 415 ...(2) 
The difference between successive terms of 1 are: 
10, 20, —10 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


and of 2 are 
—10, – 20 
—10 in (1) is abnormal. Ц should be 30 


475 is wrong and should be replaced by 485 + 30 
= 515. 


(d) 10=2х3 +4 

24=2 х 10 +4 

54=2 х 24 +6 

108 = 2 х 54 + 0 

220 = 2 х 108 + 4 

444 = 2 х 220 + 4 

Pattern is disturbed at 3rd апа 4th stages. 


54 is wrong and should be replaced by 2 x 24 + 4 
= 52. With this choice at 4th stage, 108 = 2 x 52 + 4 
which follows pattern. 


(b) 18 =8x24+2x1;40=18x2+2x2 
86 = 40 x 2 +2 x 3; 178 = 86 х2+2х4 
370 #178 x 2 + 2 x 5; 752 = 370 х2+2хб 
178 is wrong and should be replaced by 
2x 86+2x4= 180 
With this choice 5th place 
2 x 180+ 2 5 = 370 
which is according to the pattern. 
(d) 2676 = 6 x 445 + 6; 445 #5 х 84 + 5 
8444x 21+4;21=3x6+4+3 
б=2х2+2;2=1х1+1 
Obviously, 84 is wrong and should be replaced by 4 x 21 
+4=88 
With this, 445 = 5 x 88 + 5. 
(b) Numbers at even places are 
16 = 42; 64 = 8; 216 + 12? 
and numbers at odd places are 
1 = 1; 9 = 372; 25 = 572; 49 = 7 
216 is wrong. 
(с) 864 = 2 x 420 + 4 x 6; 420 = 2 х 200 +4 x 5 
200 #2 х96-4х4;96%2х40-4х3 
40 = 2 х 16+4x2;16=2x6+4x 1 
96 is wrong and should be replaced by 2 x 40 + 4 x 
3 = 92. With this choice at 3rd stage 
200 =2 х 92 +4 х 4. 
(е) 13-9 = 4; 21 – 13 = 8; 37 – 21 = 16 
69 = 37 = 32; 132 — 69 = 63; 261 = 132 = 129 


Pattern is disturbed at last 2 stages. 

















132 is wrong and should be replaced by 69 + 64 = 
133. With this choice at last stage 


261 — 133 = 128. 


(b) Series formed by numbers at odd places and even 
places respectively are 


1: 2, 18, 24, 34 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


25,19,29 

Successive terms in 1 and 2 have difference 

16, 6, 10 

and 14, 10, respectively. 

Abnormality is at 16. It should be replaced by 2 
2 is wrong and should be replaced by 16. 

(b) 5-1=4; 11-5 = 6; 19-11 = 8 

29 — 19 = 10; 55 — 29 = 26 

Pattern gets disturbed at last stage 








55 is wrong 
It should be 29 + 12 = 41. 
(c) Numbers at odd and even places form respective series 
1: 2, 4, 8, 64 
Le,25 2°, 212° 
and, 2: 4, 16, 256 
i.e., 22, 2^, 28 
Obviously, 2° = 64 is wrong and should be replaced by 
2* = 16. 
(b) If 216 is replaced by 217 the terms of the series will 
get arranged in the order of 
1х (1+ 2х (2) + 1,3 х (3) + 1, 4х (4)? +1... 
and so оп. 
Therefore, alternative (b) is the correct answer. 
(b) A careful scrutiny of the series reveals that if 50 
is replaced by 49, then difference between successive 
terms will be in the order of 1, 3, 5, 7, 9, 11. Therefore, 
alternative (b) is the correct answer. 
(a) If 169 is replaced by 225 the terms will get arranged 
in a particular series, that is, (1? — 1)’, 
(2? — 1), 3? – 1), (4 — 1), (52 - 1 Y and (6? - 1). 
Therefore, alternative (a) is the correct answer. 
(a) If 7 is replaced by 8 these terms of the series will 
get arranged in order of 
1x2+1,3x2+2,8x2 +3, 
19х2-4,42х2-5,80х2-6 
Therefore, alternative (a) is the correct answer. 
(b) A careful scrutiny of the series reveals that if 80 is 
replaced by 81 then the series will be arranged in the 
order of 
132, 112, 92, 72, 52, 32, 1°. Therefore, (b) is the correct 
alternative. 
(d) It is obvious from the given series that if 9 is replaced 
by 8 then difference between successive terms will be 
in the order of 17, 32, 5*, 77, 9? and 11? 
Therefore, alternative (d) is the correct answer. 
(b) If 48 is replaced by 50 each term of the series is 
obtained by subtracting 2 from twice its previous term. 
Therefore, alternative (b) is the correct answer. 
(b) If 73 is replaced by 75, difference between successive 
terms of the series will be in the order of 9, 11, 13, 15, 
17 and 19. 
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39. 


40. 


41. 


42. 


43. 


44, 


Therefore, alternative (b) is the correct alternative. 


(c) A careful scrutiny of the given series reveals that 
second term is 2 times the first, third term is 4 times 
the second and fourth term is 3 times the third. The 
same pattern is being followed by the remaining terms 
of the series. Therefore, 2688 should be replaced by 
4032. Hence, alternative (c) is the correct alternative. 


(e) If 15 is replaced by 13 the difference between successive 
terms will be in the order of 2, 4, 2, 4, .... and so on. 
Therefore, alternative (e) is the correct alternative. 


(b) The pattern followed by the numbers of the given 
series is: 
9-8х1-1;65-7х9-2 
393 = 6 x 65 +3 
л (А) =8х2+1=17 
(В) =7х 17 +2 = 121 
(С) =бх 121 +3 = 729 
(D) = 5 x 729 +4 = 3649 
(E) = 4 x 3649 + 5 = 14601. 
(a) The pattern is 
616 — 496 = 120 = 12 x 10 
469 — 397 = 72 =11 x 9 
397 — 317 = 80 = 10 x 8 
317 – 254 = 63 = 9 x7 
Now using same pattern, (А) = 838 — 120 = 718 
(В) = 718 - 99 = 619 
(С) = 619 - 80 = 539 
(D) = 539 — 63 = 476 


























(Е) = 476 - 48 (= 8 x 6) = 428. 
(d) 434 — 353 = 9? 
353 — 417 = 8? 
417 - 368 = 7? 
368 — 404 = 6? 
404 — 379 = 5? 

108 - (A) = 9? (А) = 108 – 81 = 27 
27 = (B) =—8? (В) = 27 + 64 = 91 
91-(С)=7? (С) = 91 – 49 = 42 
42 – (D) = -6? (D) = 42 + 36 = 78 
78 — (E) = 5? (Е) = 78 – 25 = 53. 


(а) The rule followed is: 
272 = 2 х 120 +8 х4 
120 =2 x 48 +8 х3 
48 =2x 16 +8х2 
16=2х4+ 8х1 

(А) = 2 х 124 + 8 х 1 = 256 
(В) = 2 х 256 +8 x 2 = 528 
(С) = 2 х 528 + 8 x 3 = 1080 
(0) = 2 x 1080 + 8 x 4 = 2192 
(Е) = 2 x 2192 + 8x 5 = 4424. 





45. 


46. 


47. 


48. 


49. 


(b) The pattern followed by the numbers of given series 
is: 

9=8x14+1;65=7x9+2; 393 = 6 x 65 +3 

к (A)=8x2+1=17 

(В)=7х17+2= 121 

(С) =6 x 121 +3 = 729 

(D) = 5 x 729 + 4 = 3649 

(E) = 4 x 3649 + 5 = 14601. 











(b) 848 = 2 x 420 + 8 (A) - —— = 328 
420=2х206+8 (В) = — - 160 
206 =2 x99 +8 (С) = — = 16 
99 = 2 x 45.5 + 8 D = 102 =34 
4- 
(у= 225 -13 
(c) The rule is 
je wd & ec scu 
2 2 
12= 8x3 B) = 3f x3 = 54 
2 2 
24= 9 (Су= 2® х4 —108 
2 2 
wpe E 22422270 
2 
(E) = Px 6 = so 


(е) 449 =4х 111 +5 .. 

111 =3 х 35 +6 

35-2х14-7 

14-І х6-8 

(А) =1х3+8 = 11 

(В) =2 x И +7 = 29 

(С) = 3 х 29 x 6 = 93 

(0) = 4 x 93 x 5 = 377 

(Е) = 5 х 377 + 4 = 1889. 

(с) The pattern is 

5736 = 4 x 1435 – 4 

1435 = 5 х 288 – 5 

288 = 6х 49-6 

49-7х8-7 
(А)-7х5-7-28 

(B) -6х28-6-162 

(С) =5 х 162 - 5 = 805 

(D) = 4 x 805 – 4 = 3216 

(E) = 3 x 3216 — 3 = 9645. 


т Chapter 23 


EXERCISE-2 
(BASED ON MEMORY) 


2. (с) а= 0,12 110, n = Ш. 
ш 
2 


Sum,,, = —[0 + 110] 


=111[55] 
= 6105 
The unit digit is 5 
4. (a) 14? + 16° + 18 +... + 30? 
2744 +... + 27000 





a = 2744, 1 = 27000, п= 41 


D үрэнд. 





Sum, = 212744 + 27000] 
= 133848. 
5. (a) a = -20, 1 = 28 


п = 17 


п 
Sum, =—[a+l 
n z! ] 


Sum,, = —[-20 28] 
= 68 
6. (d)a=7,1= 55, n= 9. 
9 
Sum, = а 


9 
= —[62 
21 1 
= 279 
7. (a) а = -10,1 = 26, n = 13 
13 
ы ыла 
-104 
8. (с) t, = —9, 1, =11,t,, =? 
a+2d=-9 
a+6d=11 
(209 C) 
-44--20 
4-5 
. 6; =а+144 
=-19+14(5) 
t; =51 
. а+5(2)=-9 
а = –19 


9. 


10. 


11. 


12. 


(a) 3, 7, 16, 35, 70, 153 





3х:2415-7 
7х2+2 = 16 
16°56 224 3y S35 





35 x 2 + 4 = 74 not 70. 

-. Wrong term is 70. 

(e) 

123 140 106 157 


-17 -17 
+17 


157 + 17 = 174. 


(с) E9494 
2 


ЭА 1246 
2 


а Еру 
2 


Z asi 
2 


(b) 320- 6x0 = 320 
320-6х1-314 
314-6х4-290 
290-6х10-230 
230-6х20-110. 


13. (e) 3х1+1=4 


4x2+1=9 
9x3+1=28 
28х4+1=113 
113х5+1= 566 


14. (с) 8x 0=4 


4x35 =6 
6x 75 - 15 


155074 552,5 


89 


+17 
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15. (d)3 5 13 49 24 7 22. (е) The series is + 14, +28, + 56, + 112, + 224, + 448,... 
3х2-1-5 Hence, there should be 450 in place of 496. 
5х3-2-13 23. (е) The series is x 1 + 5.5, х2 + 5.5, х3 + 5.5, х4 + 
КЛЕ ТТ 5.5, х 5+ 5.5, x 6 + 5.5, x 7+ 5.5. 

ie, 15 x 1 + 5.5 = 20.5, 20.5 x 2 + 5.5 = 46.5, 46.5 х 
495-4 = 241 345.5= 145, 145 х 4 + 5.5 = 585.5, 
241х6-—5 = 1441. 585.5 х 5 + 5.5 = 2933, 2933х 6 + 5.5 = 17603.5, 
16. ()7 13 231 85 247 x Hence, there should be 20.5 in place of 21.5. 
7x3-8-13 24. (d) The series is x 141, x 2 + 22, х3 + 32, x 44 4^, 
x 5 + 52, x6 + 6%... 
заи іе. 5х1+ 126,6 х 2 + 22- 16, 16 х 3 + 32 57, 57 x 
31х3-8 = 85 4 +42= 244, 244 x 5 + 5°= 1245, 
85х3-8 = 247 1245 x 6 + 6= 7506, 
247х3- 8 = 733. Hence, there should Бе 244 in place of 246. 
in ia "n Ерте 25. (b) The series is + 11, + 33, + 99, + 297, + 891, + 
М х 54 V ““ о 
i.e., 2 + 11 = 13, 13433 = 46, 46499 = 145, 1454297 = 
n = 442,442 + 891 = 1333, 
M V М M) 1333 + 2673- 4006 
Hence, there should be 442 in place of 452. 
22 > м 26. (а) Тһе райегп 15: 
P-121-120 


3" difference of series is a multiple of 6 
18. (b) 508 256 130 67 355 х 


2 -1=8-1=7 
3 -1=27-1=26 




















508-2%2-256 ‚ 

4 -1=64-1=63 
256+2+2=130 eae 
130+2+2=67 дік Бол 

Е 6'—1=216-1=215=217 
35.5+2+2=19.75 ATs: (8) - 
х1 +1 
19. (917 9 15 40 1435 [x265025 gud 
07-1)х 4-9 222 
18, 
(9+1)x 34 =15 diss 
5 57 
(1544 1)x 7 = 40 "- 
: 
(40-1) x 74 2143.5 28. (е) кде 
= 
(143.5+1) x 97 = 650.25 т 
20. (b) 40960, 10240, 2560, 60, 200, 40, 10 us 
40960 + 4 = 10240 +з 
10240 + 4 = 2560 19 = 
2560 + 4 = 640 яав 
35:5- 
640 + 4 = 160 not 200. А 
`. Wrong term is 200. 67 22 





21. (a) The series is + 22, + 4°, + 6, + 8, + 10?,... Hence, 
there should be 161 in place of 181. 
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29. (с) The difference between the consecutive term keeps on 
5 multiplying by 3. 
Pd 40. (с) 22 = 4, 4 = 16, 8? = 64 
= Consider the alternative term 
ud цаа 22 = 4, 4? = 16, ? = ?, 8? = 64 
ы Hence, ? has to be replaced by (6)? = 36 
ш = 41. (0 6-5 =1 
х2+1 8-2-2 
30. (d) 95-- 2=2-8 
1773 -2--6 
х1+5— ?=6 
2 Bo 
222 - 42. (b) 5, 21, 69, 213, 645 
so a 21-5 = 16 
х3 +9ж— -2 и. 16x3248 
165 < -p4— 69 — 21 = 48 
ers and 48 x 3 = 144 
668 2-- 
31. (a) 213 — 69 2 144 
2 6 30 210 2310 30030 144 x 3 = 432 
++ +1 + 645 — 213 = 432 
x3 x5 x7 x11 x13 
32. (d) The pattern is as given below: Ae M 
3x6-18 Likewise, 
18-6-12 ? — 645 = 1296 
12x6272 5% ? = 1296 + 645 
72 —6 = 66 Tesi 
66 x 6 = 396 43. (b) 11 x 11 = 121 
396 —6 = 390 12 x 12 = 144 
33. (a) The number should be 5555 in place of 5531. Difference = 17 — 12 = 5 
72, —9?, —112, —132, —152, -17’, ... 17 х 17 = 289 
34. (b) The number should be 21 in place of 26. 18 x 18 = 324 


+1, +2, 44, +8, +16, +32 
35. (d) The number should be 770 in place of 760. 


Difference = 23 – 18 = 5 














23 х 23 = 529 
xl баатар mem о 30258206 
36. (d) The series is 0^ + 4, 17 + 2, 3? + 0, 6? — 2, 10? — 4, v. 
15?-6,21?- 8, ... Likewise, 
Hence, 435 should be replaced with 433. 2-24-5 
37. (a) The number should be 2 in place of 1. 2-29 
+3.5, +3, 2.5, +2, 41.5, +1, ... Непсе, 29 х 29 - 841 
38. (с) 44. (d) 19 – 14 = 5 
27 29 — 19 = 10 
6 9 15 22 51 99 
49 — 29 = 20 
нон 
+ +6 +2 +4 +48 89 — 49 = 40 
22 should be replaced by 27. Likewise, 
? — 89 = 80 
39.. (0):2-25 ан узе 288. 
? = 80 + 89 


+189 +567 
99-7--э288---- 855 2 = 169 




































































45. (d) 34, 18, 10, ? 53. (b) 
34-18-16 203 
© |16+2=8 33 43 65 99 145 ? 
bass RM | к ым + шэн 
10—?=4 +10 422 434 446 458 
| H H H 4 
Therefore, — ? = 4 — 10 ЫГ ш. s Hg 
> 2?2-6 54. (e) 
DANS) 
> 2-6 
655 439 314 250 223 ? 
46. (d) | ^| ^| 4 | Ч 4 
42 D ud -216 -125 —64 -27 -8 
[— AF т | а у 3 
9 8 10 16 11 32 12 64 сө» с c4 өз» C2» 
| 4 | 4 | 
+1 +1 +1 55. (d) 
47. (с) 245 
382 15 21 39 77 143 ? 
6 91 584 2935 11756 35277 70558 | 4| 81 ‚| ‚| ‚ 
Дн к Lt — а 
(6+7)х7 (91+6)х6 (582+5)х5 (2935+4)х4 (11756+3)х3 (35277+2)х2 | Ч 4| А | Г 
+12 +20 +28 +36 
Hence, 584 is the wrong number. | M 4| } 
+8 +8 +8 
48. (а 
ta) 56. (a) 
27 
1 4 25 256 3125 46656 823543 на 
| | i i | | | 33 39 57 87 129 ? 
ay! (27 By (ay (59 (689 (ту? 4 4 4 4 4 
+6 +18 +30 +42 +54 
Hence, 25 is the wrong number. | Ч 4| 4 | \ 
6х3 6х5 6х7 6х9 
49. (Б) 
1053 57. (а) 
8424 4212 2106 1051 526.5 263.25 131.625 731 
| d | | 4| 4| } 15 19 83 19 631 | 
+2 ул -2 -2 -2 -2 | 4 | 4| A | А | 4 
Hence, 1051 is the wrong number. +4 +64 +36 +512 +100 
50. (e) | 2 | А | | 2 
(2) (4) (6) (8) (10) 
644 58 
117 389 525 593 627 ? . © 
| ^| ^| 4 | ^| 4 сан 
4272 4136 +68 +34 +17 19 26 40 68 124 ? 
| 4 | 4 | ^| ^| 4 
51. (d) +7 +14 +28 +56 +112 
187 | Ч 4| | ) 
7 ” 2 51 103 ? " 7x2 14x2 28х2 56x2 
ен 4L + © 
Қ4х1) H4X3) -(4х7) 4(4х13) 44x21) | +15 T +15 | Ug 
42 +4 +6 +8 43 69 58 84 73 ? 
| Ч 4 
52. (d) +15 +15 
193 60. (e) The sequence of the series is 
8 27 49 8 84; 7 2.5 4 65 10 145 20 265 
L__tl_$L_tL_tL_t L. SL _ FLOR Ho + 
| | | N i +15 +25 43.5 445 +5.5 +6.5 
+13 +13 +13 +13 | H Ч H Ч ! 


+1 +1 +1 +1 +1 
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61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


(a) The sequence of the series is 











4 5 12 39 160 805 4836 
| 4 | 4 | 4 | | Ч 4 
х1-1 x2+2 х3-3 х4-4 х5-5 х6-6 

(c) The sequence of the series is 
8 108 189 253 302 338 363 
| 4 | 4 | 4 | Ч ^| 4 
+102 +92 +82 +72 +62 +52 
(а) The sequence of the series is 
248 217 188 165 146 129 116 
| 4 | 4 | ^| ^| ^| 4 
-31 -29 -23 -19 -17 -13 


In the above series numbers are decreasing by prime 
numbers. 

(a) The sequence of the series is 

3 15 39 75 123 183 255 

| 4 | 4 | М | Ч 4 


+12 +24 +36 +48 +60 +72 





(d) The sequence of the series is 


1 7 49 343 2401 





x7 x7 x7 x7 


13 20 39 78 145 248 
мм Б sn д 











12 35 81 173 357 725 
lp ЖШШЕ i= И ши 


+23 +46 +92 +184 +368 


2 m © z 
(е) 3 + 97 = 100 
+100 4 

100 + 197 = 297 

+100 4 
297 + 297 = 594 

+100 4 
594 + 397 = 991 

+100 4 
991 + 497 = 1488 
(c) 








12 119 140 175 224 287 
E BL МЕ ЕР 
Б т 


21 +35 +49 +63 





(а) The pattern of number series is as follows: 
7х2-2=12 

12 x 4 — (2 + 6) = 48- 8 = 40 

40 x 6 — (8 + 10) = 240 — 18 = 222 

222 x 8 — (18 + 14) = 1776 — 32 = 1744 + 1742 
1744 x 10 — (32 + 18) = 17440 — 50 = 17390 





71 


72. 


73. 


74. 


75. 


76. 


(с) The pattern of number series is as follow: 
6x7+7=42+49=91 

91 x 6 + 6 = 546 + 36 = 582 + 584 

582 x 5 + 5? = 2910 + 25 = 2935 

2935 x 44+ 4= 11740 + 16 = 11756 

11756 x 3 + 3? = 35268 + 9 = 35277 























(e) The pattern of number series is as follows: 
9050 — 15? = 9050 — 3375 = 5675 

5675 — 13° = 5675 — 2197 = 3478 

3478 - 113 = 3478 — 1331 = 2147 

2147 — 9? = 2147 — 729 = 1418 

1418 — 73 = 1418 — 343 = 1075 ж 1077 

(d) The pattern of number series is as follows: 

И = 1; 2? = 4; 3 = 27 4 25; 4* = 256; 5° = 3125; 


6° = 46656; 77 = 823543 

(b) The pattern of number series is as follows: 
8424 + 2 = 4212 

4212 + 2 = 2106 

2106 + 2 = 1053 # 1051 

1053 + 2 = 526.5 

526.5 + 2 = 263.25 

263.25 + 2 = 131.625 








(d) 
3601 3602 1803 604 155 36 12 
| |l || |l |l | | 
-1-1 -2+2 -3-3 -4-4 -5-5 +6+6 
154 is written in place of 155. 
(b) 
12 45 196 1005 6066 42511 





78 


79 


80 





+ (2)? х3 + (3)? х4+ (4)? х5 + (5)2 х6-(6) х7--(7)2 


42 is written in place of 45. 


. (a) 








+4 6 +8 10 
8 is written in place of 6. 
(e) 
32 16 24 60 210 945 5197.5 


| | Ц ll | I| | 
х0.5 x1.5 x25 x3.5 x4.5 


65 is written in place of 60. 
(4) 
25 49 193 
| 1 | | | | | 
+6 +12 +24 +48 +96 +192 
194 is written in place of 193. 








(b) The pattern of the number series is as given below: 
8-2-10 

10+8=(2x3+2)=18 

18 + 26 = (3 x 8 + 2) = 44 

44 + 80 = (3 x 26 + 2) = 124 

124 + 242 = (3 x 80 + 2) = 366 





81. 90. 


82. 


83. 


84. 


85. 
86. 
87. 


88. 


89. 


(d) The pattern of the number series is as given below: 


13-1х12-13-12-25 
25 +3 х 12 = 25 +36 = 61 
61 +5 х 12 = 61 + 60 = 121 
121 +7 x 12 = 121 + 84 = 205 
205 + 9 х 12 = 205 + 108 = 313 








(а) The pattern of the number series is as given below: 


898 4-24 = 328424 = 352 


TE +24 =176+24 = 200 


e+ 24= 100424 = 124 


2 24=62+24=86 


DL 24- 43247 67 


(c) The pattern of the number series is as given below: 
454 + 18 = 472 
472 — 27 = 445 
445 18 = 463 
463 — 27 = 436 


436 + 18 = 454 


(b) The pattern of the number series is as given below: 


12 x 4— 30 = 48 — 30 = 18 
18 x 4 = 36 = 72 — 36 = 36 


























36 x 4— 42 = 144 - 42 = 102 
102 x 4 — 48 = 408 — 48 = 360 
360 x 4 — 54 = 1440 — 54 = 1386 
(c) 
32 49 83 151 287 559 1103 
| || || || || || | 
+17 +34 +68 +136 +272 +544 
(b) 
462 552 650 756 870 992 1122 
| || || 11 || || | 
+90 +98 +106 +114 +122 +130 
(d) 
| || | 
15 18 1 19 17 20 18 
| || || | 
(а) 
ын Эр ИГ ila шиш шин шин 
-2.5 +2.5 -2.5 -2.5 -2.5 -2.5 
(е) 


0 6 24 60 120 210 336 

| || | || | 

+(6*1) +(6*3) +(6*6) +(6*10) +(6*15) +(6*21) 
Ї Л LI 11 ІІ LH 












































+2 3 4 5 +6 





91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 























(c) 
7 9 13 21 37 69 
А | 
+2 +4 +8 +16 +32 
А | 
x2 x2 x2 x2 
(c) 
36 28 24 22 21 
(d) 
0 4 18 48 100 180 
to 1 4 | 
+4 +4 +0 +52 +80 
ГИ | 
+10 +16 +22 +28 
ЖЕН ЖЕН | 
+6 +6 +6 
(b) 
9 8 7 
14 
I HG 
Likewise, 
6 5 4 
$11 
ЕЕ D 
(d) 52-1 = 24; 5 +1 = 126 : 


72-1 = 48; P + 1 = 344 


(а) (1) = 1; QP = 8 :: 
(3)? = 27; (4) = 64 
(а) 
70 


142 119 100 83 65 59 52 
г ЕНИС. у ФУ + ЕБЕ po 


әз  -9  -7 -B -11 A 
So, wrong number = 65 


Correct number = 83 — 13 = 70 
(c) 





8 12 24 46 72 108 216 
ШЕ Е 
5 


x15 x2 х1.5 х2 xl. x2 





So, wrong number = 46 
Correct number = 24 x 1.5 = 36 
(с) 


13 25 40 57 79 103 130 
L AL tL iL | нв ээг. 


+12 +15 +18 +21 +24 +27 





So, wrong number = 57 
Correct number = 40 + 18 = 58 
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99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


(4) 


2 10 18 54 162 486 1458 
ЕЖЕ 5% eee p 


x3 x3 x3 x3 x3 x3 





So, wrong number - 10 
Correct number = 2 x 3 = 6 
(a) 


650 
850 600 550 500 475 462.5 45625 
г + NR + 


—200 -100 -50 -25 -125  -625 





So, wrong number = 600 
Correct number = 850 — 200 = 650 
(a) 


12 12 18 36 90 270 ? 
г S IT E EE, NT, 
5 5 


х1 х1. х2 х2. х3 х3.5 





(4) 
8575 


1015 508 255 129 66.5  ? 20.875 
Н.2 ЖЕН, а 


121.5 4251 342515 4242 4242.5 +243 





(c) 


8 9 20 63 256 1285 7? 
к у p у В 


х1+1 х2+2 х3+3 х4+4 х5+5 х6+6 





(е) 





(b) 


118 
484 240 120 57 26.5 1125 3.625 
L + нн ee, 


42-2 42-2 42-2 42-2 32-2 42-2 





Hence, wrong number is 120. 


(d) 
177 
з 5 13 43 176 891 5353 
г ше бк Se, 


х1-2 х2-3 x3+4 х4+5 х5+6 х6+7 


Hence, wrong number is 176. 





(e) 
171 
6 7 16 41 90 154 292 
L' СИЕ КЕ. ла | 4 
+? +32 +2 +72 +92 +12 


Hence, wrong number is 154. 


108. 


109. 


110. 


111. 


112. 


113. 


114. 


115. 


116. 


117. 


118. 


(a) 
6 


5 7 16 57 244 1245 7506 
н + Н wp 11 


х1 +12 x2 +2? x3 +32 х4+42 х5 +52 x6 +62 


Hence, wrong number is 7. 

















(c) 
6.75 
4 2.5 3:5 6.5 15.5 41.25 126.75 
| к к +L + шан! шин | 
x4 х] +1 x$43 x242 x43 x343 
Hence, wrong number is 6.5. 
(a) 
33 
32 34 37 46 62 87 123 
[e эгчээ se d si ed 
So, the wrong number is 34 which must be 33. 
(c) 
ый 
7 18 40 106 183 282 403 
[nd [xd [5x14 | ersun | хий push 
So, the wrong number is 40 which must be 51. 


(d) 
780 
850 843 829 808 788 745 703 
ПЕЕ ЕЕЕ ed 


So, the wrong number is 788 which must be 780. 


(e) 





591 
33 321 465 537 573 590 600 
| +288 A | +1444 +72 A| 436 4 | 84 | +9 4 





© 


So, the wrong number is 590 which must be 591. 
(a) 
42 
37 47 52 67 87 112 142 
| +s Al no 4 +15 A| +20 4 | $254 | +304 


, the wrong number is 47 which must be 42. 





S 
(c) 


o 


586 587 586 581 570 55 522 
| xs 4| м AM м5 4| 2 blesh) ж 
5 11 


+] 1 19 29 
SAGAS ey 








(е) 
64 54 69 49 74 44 79 
| -10 4| as A| 20 | +25 4 oso # [oss 4 





(b) 
514 


4000 2008 1012 ? 265 140.5 78.25 
| 2384 [+2)+84 [+2 +84 [42584 [=2) +84 |+2)+84 





(c) 
525 
5 5 15 75 ? 4725 51975 


Loi Мз pl өң ҚҚ) 
















































































119. (a) 130. (d) The pattern of series is 
DS 13 21 36 58 87 123 
52 26 26 39 78 ? 585 | А | А | 4 | 4| 4 
lxs Ам Al s 4| 2 bl es4| os 4 +8 +15 +22 +29 +36 
l l 4| Ч 4 
120. (b) +7 ! 37 37 37 
410 131. (4) The pattern of series is 
7 2 46 98 20 ? 7-(1)%1-9 
[ыз A +26 $| +s2 ТЕСТТЕ | +208 4 1 
х2 х2 х2 х2 +2 
эн 9 +(33#+1=—=19 
59 +2 { 
И 19 + (5)? + 1 = 45 
210 209 213 186 202 ? | 
| a AL +a A| -27 AL n6 4 | 125% +2 
| | Ї | 45 + (T + 1 = 95 
c» су өз» а» cs» 45:4 
122. (e) 95 + (9)? + 1 = 177 
302 132. (a) 
27 38 71 126 203 ? 121 
[нохаки хз) +а1 xs) A] «а1х7) 4 | sa1x94 ій iš 54 58 бё Е 
123. (с) | 4 | 4 | 4 | | 4 
зай қор Он қа) 5P 
10 133. (с) 
435 354 282 219 165 ? ` 
Dos P m PH oe Mos 41-64 120 
+9 +9 +9 +9 20 24 36 56 84 ? 
| ^| ^| 4 | | 4 
124. (c) +4 +12 +20 +28 +36 
734 134. (a) 
4 200 369 513 634 ? 
2% 8| но $| +144 A| +121 $ | +100 4 d 
Ї Ї ! Ї ! 4 10 40 190 940 ? | 23440 
a4 азу су a ao Lis 0 | но | нх [+7504 [137504 [1875$ 
x5 х5 х5 х5 Ї х5 
125. (9) 135. (b) 4000 2008 1012 2 265 140.5 78.25 
325 314 288 247 191 120 4000 — 2008 = 1992 = 2 = 996 
| u AlL -6 A| ~w +] -56 4| -n 4 Е ae 
26-11-15. Қ 41-26-15 $| 56-41-15 М 71-56-15 Ї 2008 — 1012 = 996 + 2 = 498 

















1012 — 514 = 498 + 2 = 249 
514 — 265 = 249 + 2 = 124.5 


| orsa 4 passa | ж2+14 | ж2.5+14 | эз-14 


126. (b) 











136. (d) 
127. (с) 20 
620 632 608 644 596 656 7 а 5 9 ? 525 160.5 
| ын ! | a ! | = ! | 25 ! | 250 ! | 2 | х1-1 ! — | х242 ! — | х343 ! 
128. (c) 137. (e) 
105 144 
n с MEE. ? 170 5 54 90 15 131 140 ? 
Ар] | ! | нө 0 [es |+ Last | od Lat 








15 + 25 25 +40 40 + 65 65 + 105 


су (0 65 ау ау оу 








129. (b) 
138. (с) 
195 252 
9 15 27 51 99 ? 
| 4 | А | | А | 4 6 42 ? 1260 5040 15120 30240 
x2)-3 х2)-3 х2)-3 х2)-3 х2)-3 | } | } | 4 | 4 | 4 | 4 
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4 
) 


13x18 
4 




















139. (b) 
78 
13 16 22 33 57 O 
| 33: 4 | 564 Loud [s 4 | +274 
| 334 |5541-01 (5-4 
140. (c) 
29 
39 52 78 117 159 Q 
13x3 13x4 13x6 13x9 13x13 
И | 
141. (а) 
po» 
656 432 320 264 236 (?) 
[2244 |-п2% | 5564 [28 4 | 14% 
32 4 +2 4 +2 4 +2 4 
142. (b) 
1437 
62 87 187 412 812 (?) 
[+25 4 [+1004 | +2254 (44008 | +6254 
[754 [254 | 175 4 | 225 4 
+50 4 | +50 4 | +50 4 
143. (a) 
7 8 24 105 361 


986 
Q) 


| + A | as | +81 4 | +256 4 | +625 4 





| 


ay 


| 41-9 $ 


| 


(4? 


| 94-51 


| 


(9) 


| 


(16)? 
| 1s-9=7 4 


| 


(25) 
| 25-16-94 





144. (b) 


9 


19 


х2+1 


145. (а) Since, the given numbers are prime numbers, 2, 3, 
5 T4 19 


5, 7, 11, 


40 


х2+2 








13 








х2+3 


83 


170 
? 


х2+4 


Missing number = 13 


146. (b) 


13 
4 | 


21 
4| 


32 
^| 


345 
LAL + а ALAL 


х2+5 


46 
47 
^| 














696 


х2--6 


63 
А| 


83 
А 





+5 


+8 
^| 


+11 
4| 


+20 
A 





+3 


+3 


+3 


+3 


147. 


148. 


149. 


150. 


151. 


152. 
153. 
154. 
155. 


156. 
157. 


158. 


159. 


Wrong number = 47 
Correct number = 46 
(b) The given series is 
x ! х ! 2,х : 2;X : x l 
2 2 2 2 2 2 





Correct answer is 118 instead of 120. 

(d) The given series is 
х1-2,х243,х3-4,х4-45,х5-6,х6-7. 
Correct answer is 177 instead of 176. 

(е) The given series is 

+(1)?, +37, +(5)?, -(7), «(9y, + (11): 

Correct answer is 171 instead of 154. 

(a) The given series is 

x 1+ (17, х2 + (2), x 3 + GB), x 4 + (4x 5 + (55, x 
6 + (6) 

Correct answer is 6 instead of 7. 

(c) The given series is 


KSA SMELL MIS 415x242, x 2.5 + 2.5,х 3+3 


Correct answer is 6.75 instead of 6.5. 

(d) The series is x3. 

(c) The series is +12, +15, +18, +21, +24, +27, ... 

(a) The series is -200, -100, —50, -25,-12.5,-6.25, ... 
(a) The series 18-23, -19, —17, —13, -11, -7, ... 
(Subtraction of prime numbers. Starting with 23 and 
following decreasing order) 

(c) The series is x1.5, x2, x1.5, x2, x1.5, x2, ... 

(a) Required ratio 

_ 49x125. 175 


83x =35:83 
100 100 


(е) 80% of 125 = 100 and 1% of 125 = 1.25 


Students getting less than 81% marks are not eligible to 
opt science stream in the next year. The number of such 
students is 3. 


(b) Marks obtained 














= 48x 19 455x12? | 94 =84-+ 66+ 94 = 244 
100 100 
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CLOCKS 


The circumference of a dial of a clock (or watch) is 
divided into 60 equal parts called minute spaces. The 
clock has two hands—the hour hand and the minute 
hand. The hour hand (or short hand) indicates time in 
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hours and the minute hand (or long hand) indicates time 
in minutes. In an hour, the hour hand covers 5 minute 
spaces while the minute hand covers 60 minute spaces. 
Thus, in one hour or 60 minutes, the minute hand gains 
55 minute spaces over the hour hand. 


[| SOME BASIC FACTS 11 


| ( In every hour: 


(a) Both the hands coincide once. 

(b) The hands are straight (point in opposite 
directions) once. In this position, the hands are 
30 minute spaces apart. 

(c) The hands are twice at right angles. In this 
position, the hands are 15 minute spaces apart. 


021 The minute hand moves through 6° in each minute 


whereas the hour hand moves through — in each 


minute. Thus, in one minute, the minute hand gains 


o 


1 
5 p than the hour hand. 


If (a) When the hands are coincident, the angle 
г between them is 0°. 
(b) When the hands point in opposite directions, the 
angle between them is 180°. 
(c) The hands are in the same straight line, when 
they are coincident or opposite to each other. 
So, the angle between the two hands is either 
0? or 180°. 


hour hand. 


If a clock indicates 6:10, when the correct time is 
6, it is said to be 10 minutes too fast. And if it 
indicates 5:50, when the correct time is 6, it is said 
to be 10 minutes too slow. 


| З The minute hand moves 12 times as fast as the 


|| SHORT-CUT METHODS | | 


The two hands of the clock will be together between 


Н and (Н + 1) O'clock at (52) minutes past 
H O'clock. 11 


Explanation 


At H O’clock the minute hand is 5H minute spaces 
behind the hour hand. 


The minute hand gains 55 minute spaces in 60 

minute, 

The minute hand will gain 5H minute spaces 

in ШІ х5Н- a 
55 

hands of clock will be together between H 





minutes. Thus, the two 


and (Н + 1) O’clock at ЕЗ minutes past 
H O'clock. 
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Illustration 1: At what time between 5 and 6 O'clock 
are the hands of a clock together? 
Solution: Here, H = 5. 

60H 60 5 300 3 


хээ -27--. 
11 11 11 11 
Hands of a clock are together at 22 n minutes 


past 5 O'clock. 


The two hands of the clock will be at right angles 


between H and (H + 1) O'clock at (SH + 15) — 
minutes past H O'clock. 








Explanation 


At H O'clock, the minute hand will be 5H minute spaces 
behind the hour hand. When the two hands are at right 
angle, they are 15 minute spaces apart. So there can 
be two cases: 


Case I The minute hand is 15 minute spaces behind 
the hour hand. In this case, the minute hand will have 
to gain (5H — 15) minute spaces over the hour hand. 


Case II The minute hand is 15 minute spaces ahead of 
the hour hand. In this case, the minute hand will have 
to gain (SH + 15) minute spaces over the hour hand. 
Combining the two cases, the minute hand will have 
to gain (SH + 15) minute spaces over the hour hand. 
Now, 55 minute spaces are gained in 60 minutes. 





(5H = 15) minute spaces are gained in 











60 12 . 
— (5H = 15) = — (5H + 15) minutes. 
55 11 





So, they are at right angle at (SH + у minutes 
past H O’clock. 
Illustration 2: АС what time between 5 and 6 O'clock 
will the hands of a clock be at right angle? 
Solution: Here, H = 5 
12 
11 


10 7 
and 43 — 
11 11 








(SH = 15) (5x5 











12 
15) = 10 
11 


Hands of a clock are at right angle at 10 
minutes past 5 and вт minutes past 5. 


The two hands of the clock will be in the same 


straight line but not together between H and (H + 
1) O’clock at, 


2. 
(5H - 29111 minutes past Н, when H > 6 


12 
and, (5H + ET minutes past H, when H « 6. 


Illustration 3: Find at what time between 2 and 3 
O'clock will the hands of a clock be in the same straight 
line but not together. 


Solution: Here, H = 2 < 6. 
12 
(SH «30-7 = (6x24 30) = 


480 37 
EET. э de 117 


So, the hands will be in the same straight line but 


T... 
not together at 43 "m minutes past 2 O'clock. 


Between H and (H + 1) O'clock, the two hands 


of a clock are M minutes apart at (SH + M)— 
minutes past H O’clock. 





Explanation 


At Н O'clock, the two hands are 5H minute spaces apart. 


Case I Minute hand is M minute spaces behind the 
hour hand. In this case, the minute hand has to gain 
(5H — M) minute spaces over the hour hand. 


Case II Minute hand is M minute spaces ahead of the 
hour hand. In this case, the minute hand has to gain 
(5H + M) minute spaces over the hour hand. 


Combining the two cases, the minute hand has to gain 
(5H + M) minute spaces over the hour hand. 





Now, 55 minute spaces are gained in 60 minutes. 





(5H + M) minute spaces are gained in 








12 
«= (SH + М) = ӨН = M) minutes. 


The hands will be M minutes apart at, 





12 
п + М) minutes past H O’clock. 


Illustration 4: Find the time between 4 and 5 O'clock 
when the two hands of a clock are 4 minutes apart. 


Solution: Here, H = 4 and M = 4. 








12 12 
— (5H ж = — (5x44 
n ( M) П (5 х ) 
2062 and 175. 

11 11 


The hands will be 4 minutes apart at 26 = 


minutes past 4 and p minutes past 4 
А 11 
O’clock. 
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Angle between the hands of a clock 


(a) When the minute hand is behind the hour hand, 
the angle between the two hands at М minutes past 


м) м 
Н O’clock = w(n- e degrees. 
(b) When the minute han is сад of the hour hand, 
the angle between the two hands at M minutes past 
M M 
Н O'clock = 30 P 52 degree. 


Illustration 5: Find the angle between the two hands 
of a clock at 15 minutes past 4 O'clock. 


Solution: Here, Н = 4 and M = 15. 
The required angle 





=н Te degrees 
5 2 
4-242 
5 2 
- a 1,8; 37.5°. 
2 


The minute hand of a clock overtakes the hour 


hand at intervals of minutes of correct time. 
The clock gains or loses in a day by 


= ши М ши м minutes. 
11 M 


Illustration 6: The minute hand of a clock overtakes 
the hour hand at intervals of 65 minutes. How much in 
day does the clock gain or lose? 


Solution: Here, М = 65 
The clock gains or, loses in a day by 








-(2 «(em 
11 М 
_ (720_ 6; (и, 
11 65 
5 12х24 1440 
и 13 143 








= eee minutes. 
143 10 
Since the sign is +ve, the clock gains by s minutes. 


CALENDAR 


In this section we shall mainly deal with finding the day 
of the week on a particular given date. The process of 
finding it depends upon the number of odd days, which 
are quite differrent from the odd numbers. So, we should 
be familiar with odd days. 

Odd Days 

The days more than the complete number of weeks in 
a given period are called odd days. 

Ordinary Year 

An ordinary year has 365 days. 

Leap Year 

That year (except century) which is divisible by 4 is 
called a leap year, whereas century is a leap year by 
itself when it is divisible by 400. 

For example, 1964, 1968, 1972, 1984, and so on, 
are all leap years whereas 1986, 1990, 1994, 1998, and 
so on, are not leap years. 

Further, the centuries 1200, 1600, 2000 and so on, 
are all leap years as they are divisible by 400 whereas 
900, 1300, 1500 and so on, are not leap years. 


[| SOME BASIC FACTS 11 


11 An ordinary year has 365 days, 1.е., 52 weeks and 
1 odd day. 
3 A leap year has 366 days, i.e., 52 weeks and 2 
279” odd days. 
з] A century has 76 ordinary years and 24 leap years. 
`. 100 years = 76 ordinary years + 24 leap years 
= 76 odd days + 24 x 2 odd days 
= 124 odd days = 17 weeks + 5 days 
100 years contain 5 odd days. 
200 years contain 10 days and therefore 3 odd 
days. 
300 years contain 15 days and therefore 1 odd day. 


gg 


| 5 400 years contain (20 + 1) days and therefore 1 
| odd day. 


| 7] February in an ordinary year has no odd day, but 
| in a leap year has one odd day. 

9 Last day of a century cannot be either Tuesday, 

| Thursday or Saturday. 

2 The first day of a century must either be Monday, 
| Tuesday, Thursday or Saturday. 
Explanation 

Number of odd days in first century = 5 
Last day of first century is Friday. 
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Number of odd days in two centuries = 3 
Wednesday is the last day. 

Number of odd days in three centuries = 1 
Monday is the last day. 

Number of odd days in four centuries = 0 
Last day is Sunday. 


Since the order is continually kept in successive cyles, 
the last day of a century cannot be Tuesday, Thursday or 
Saturday. So, the last day of a century should be either 
Sunday, Monday, Wednesday or Friday. Therefore, the 
first day of a century must be either Monday, Tuesday, 
Thursday or Saturday. 


| | SHORT-CUT METHODS || 


Working rule to find the day of the week on a 


particular date when reference day is given: 

Step I Find the net number of odd days for the period 
between the reference day and the given date 
(Exclude the reference day but count the given 
date for counting the number of net odd days). 
The day of the week on the particular date is 
equal to the number of net odd days ahead 
of the reference day (1f the reference day was 
before this date) but behind the reference day 
(if this date was behind the reference day). 


Step II 


Illustration 7: January 11, 1997 was a Sunday. What 
day of the week was on January 7, 2000? 


Solution: Total number of days between January 11, 
1997 and January 7, 2000 
= (365 — 11) in 1997 + (365 days in 1998) 
+ (365 days in 1999) + (7 days in 2000) 
= (50 weeks + 4 odd days) + (52 weeks + 1 odd 


day) 
+ (52 weeks + 1 odd day) + (7 odd days) 


= 13 days = 1 week + 6 odd days. 


Hence, January 7. 2000 would be 6 days ahead of 
Sunday, i.e., it was on Saturday. 


Working Rule to find the day of the week on a 
particular date when no reference day is given 
Step I Count the net number of odd days on the 
given date. 
Write: 
Sunday for 0 odd day 
Monday for | odd day 
Tuesday for 2 odd days 


Step II 


Saturday for 6 odd days. 
Illustration 8: What day of the week was on June 5, 1999? 
Solution: June 5, 1999 means 1998 years + first five 
months up to May of 1999 4 5 days of June. 
1600 years have 0 odd day. 
300 years have 1 odd day. 
98 years have 24 leap years + 74 ordinary years 
= (24 x 2) + (74 x 1) days 
= 122 days = 17 weeks + 3 odd days 
Thus, 1998 years have 4 odd days. 
January 1, 1999 to May 31 1999, has 
= 3+0+3+2 +3 + 5) 2 odd days 
= 16 days = 2 weeks + odd days 
Total number of odd days on June 5, 1999 
= (4 + 2) odd days = 6 odd days. 
Hence, June 5, 1999 was Saturday. 


[| EXERCISE- | [| 


1. At what time between 3 and 4 O’clock are the hands 
of a clock together? 


(a) 52 minutes past 4 
4. 
(b) um minutes past 3 


2. 1 
(c) КЕ minutes past 2 
(d) None of these 


2. At what time between 7 and 8 O’clock will the hands 
of a clock be at right angle? 


Эс ох 
(a) P minutes past 2 


(b) 12 minutes past 7 


(c) 18 minutes past 4 
(d) None of these 
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3. 


Find at what time between 8 and 9 O’clock will the 
hands of a clock be in the same straight line but not 
together? 


(a) nc minutes past 5 
To a 
(b) 9 Т minutes past 5 


1 : 
(с) 109 minutes past 8 


(d) None of these 


. At what time between 5 and 6 O’clock are the hands 


of a clock 3 minutes apart? 


(a) 24 minutes past 5 (b) 22 minutes past 3 
(c) 26 minutes past 4 (d) None of these 


. Find the angle between the two hands of a clock at 


30 minutes past 4 O’clock. 


(a) 40° (b) 30° 
(c) 45° (d) None of these 


. How much does a watch gain or lose per day, if its 


hands coincide in every 64 minutes? 


(a) 325 minutes gain 
2; 5 А 
(b) M minutes gain 


(c) 325 minutes loss 


(d) None of these 


. How often between 11 O’clock and 12 O'clock are 


the hands of a clock in integral number of minutes 
apart? 

(a) 55 times 
(c) 58 times 


(b) 56 times 
(d) 60 times 


. Number of times the hands of a clock are in a straight 


line everyday is: 
(a) 44 
(c) 42 


(b) 24 
(d) 22 


. My watch gains 5 seconds in 3 minutes was set right 


at 7 am. In the afternoon of the same day, when 
the watch indicates quarter past 4 O'clock, the true 
time is: 


(a) 597. minutes. past 3 
3 . 
(b) еи minutes. past 3 


(c) 4 pm 


(d) 72. minutes. past 4 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


My watch gains 5 minutes. in every hour. How many 
degrees the second hand moves in every minute? 
(a) 375° (b) 380° 

(c) 390° (d) 365° 

At what time between 4:30 and 5 will the hands of 
a clock be in a straight line? 

(a) 50 minutes. past 4 

(b) 42 minutes. past 4 


(c) s£ minutes. past 4 
(d) 46 minutes. past 4 


Two clocks are set right at 10 am. One gains 20 
seconds and the other loses 40 seconds in 24 hours. 
What will be the true time when the first clock 
indicates 4 pm on the following day? 


2521 1 
(a) 3:59 321 pm (b) 331201 рш 
ЭЭ”: en 2921 
(с) Е рт (d) 3:57 4321 pm 


A clock takes 9 seconds to strike 4 times. In order 
to strike 12 times at the same rate, the time taken is: 
(a) 27 seconds (b) 36 seconds 
(c) 30 seconds (d) 33 seconds 


How often are the hands of a clock at right angle 
everyday? 

(a) 38 times (b) 44 times 

(c) 40 times (d) 48 times 

A clock is set right at 5 am. The clock loses 16 
minutes. in 24 hours. What will be the true time 
when the clock indicates 10 pm. on the 4th day? 


(a) 9 am (b) 11 pm 
(c) 11 am (d) 9 pm 
My watch was 3 minutes slow at 5 pm on Tuesday 


and it was 5 minutes fast at 11 pm on Wednesday. 
When did it give correct time? 

(a) Wednesday 4:15 am 

(b) Wednesday 7:30 am 

(c) Tuesday 3:45 pm 

(d) None of these 

How many times do the hands of a clock point 
towards each other in a day? 


(a) 24 (b) 20 
(c) 12 (d) 22 
A man who went out between 3 and 4 and returned 


between 8 and 9, found that the hands of the watch 
had exactly changed places. He returned at: 
(a) 14 minutes. past 8 


1. 
(b) 21 18 minutes. past 8 
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19. 


20. 


21. 


22. 


23. 


24. 


2 15 
(c) чт minutes. past 8 


(d) 185. minutes. past 8 


A clock gains 10 minutes in every 24 hours. It is set 
right on Monday at 8 am. What will be the correct 
time on the following Wednesday, when the watch 
indicates 6 pm? 

(a) 5.36 pm. (b) 5.40 pm. 

(c) 4.36 pm. (d) None of these 

If the hands of a clock coincide in every 65 minutes 
(true time), in 24 hours the clock will gain: 


1 12 
(a) ip minutes. (b) 9— minutes. 
143 143 


1 | 
(с) (125 minutes. (d) 05. minutes. 
143 143 


The watch which gains uniformly is 2 minutes. slow 
at noon on Sunday and is 4 minutes. 48 seconds. fast 
at 2 pm on the following Sunday. The watch was 
correct at: 

(a) 2 pm on Tuesday 

(b) 12 noon on Monday 

(c) 1:30 pm on Tuesday 

(d) 12:45 pm on Monday 

A watch which gains uniformly is 6 minutes slow 


2 . 
at 4 pm on a Sunday and 10— minutes fast on the 


following Sunday at 8 pm. During this period (Day 
and Time) when was the watch correct? 

(a) 2.36 am (b)1.36 am 

(c) 2.36 pm (d)1.36 pm 

If a clock takes 22 seconds to strike 12, how much 
time will it take to strike 6? 

(a) 10 seconds (b) 12 seconds 

(c) 14 seconds (d) None of these 

Mahatma Gandhi was born on October 2, 1869. The 


25. 


27. 


28. 


30. 


31. 


32. 


33. 


(a) Sunday (b) Monday 

(c) Saturday (d) Friday 

March 5, 1999 was on Friday. What day of the week 
was on March 5, 2000? 

(a) Monday (b) Sunday 

(c) Friday (d) Tuesday 


. On what date of August, 1988 did Friday fall? 


(a) 5 (b) 4 

(c) 14 (d) 17 

India got independence on August 15, 1947. What 
was the day of the week? 

(a) Monday (b) Friday 

(c) Thursday (d) Sunday 

January 7, 1992 was Tuesday. Find the day of the 
week on the same date after 5 years, i.e., on January 
7, 1997? 
(a) Tuesday 
(c) Saturday 


(b) Wednesday 
(d) Friday 


. Number of times 29th day of the month occurs in 


400 consecutive years is: 

(a) 4497 (b) 4800 

(c) 4400 (d) None of these 

The first Republic Day of India was celebrated on January 
26, 1950. What was the day of the week on that date? 
(a) Monday (b) Wednesday 

(c) Saturday (d) Thursday 

In an ordinary year ‘March’ begin on the same day 
of the week: 

(a) February; November 

(b) January; November 

(c) February; October 

(d) January; September 

If March 2, 1994 was on Wednesday, January 1994 
25, was on: 

(a) Wednesday (b) Thursday 

(c) Tuesday (d) Monday 


Calendar for 2000 will serve for also: 


(a) 2003 (b) 2006 
day of the week was: (c) 2007 (d) 2005 
EXERCISE-2 


(BASED ON MEMORY) 


. If a clock started at noon, then the angle turned by 


hour hand at 3.45 PM is 


1° 1° 

104— b) 97— 

(a) 1045 (9) 971 
(еу 1121 (а) ul 
Се. 1 
2 2 


[SSC (MOR), 2015] 


2. 


A girl was born on September 6, 1970 which 
happened to be a Sunday. Her birthday would have 
fallen again on Sunday in: 
(a) 1975 (b) 1977 
(c) 1981 (d) 1982 

[UPPCS Examination, 2012] 
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3. A wall clock gains 2 minutes in 12 hours, while 


a table clock loses 2 minutes every 36 hours. 
Both are set right at 12 noon on Tuesday. The 
correct time when both show the same time next 
would be: 
(a) 12.30 at night, after 130 days 
(b) 12 noon, after 135 days 
(c) 1.30 at night, after 130 days 
(d) 12 midnight, after 135 days 

[SSC Examination, 2012] 
. At what time are the hands of clocks together between 
6 and 7? 


(a) 325. minutes past 6 
11 

(b) мг minutes past 6 
8 . 

(c) „т minutes past 6 


(d) 325 minutes past 6 

[SSC (GL) Examination, 2011] 
. Suresh was born on October 4, 1999. Shashikanth 
was born 6 days before Suresh. The Independence 
day of that year fell on Sunday. Which day was 
Shashikanth born? 
(a) Tuesday 
(c) Monday 


(b) Wednesday 
(d) Sunday 
[SSC (GL) Examination, 2011] 


6. 


After 9’O clock at what time between 9 pm and 10 
pm will the hour and minute hands of a clock point 
in opposite direction? 


(a) 15 minutes past 9 (b)16 minutes past 9 


(c) 167. minutes past 9 (d) 17L% minutes past 9 
11 
[SSC (GL), 2011] 


. If John celebrated his victory day on Tuesday, January 


5, 1965, when will he celebrate his next victory day 
on the same day? 
(a) January 5, 1970 (Б) January 5, 1971 
(c) January 5, 1973 (а) January 5, 1974 
[SSC (GL) Examination, 2011] 


. In the year 1996, the Republic day was celebrated 


on Friday. On which day was the Independence day 
celebrated in the year 2000? 


(b) Monday 
(d) Saturday 


[SSC (GL) Examination, 2011] 


(a) Tuesday 
(c) Friday 


. If the day after tomorrow is Sunday, what day was 


tomorrow's day before yesterday? 
(a) Friday (b) Thursday 
(c) Monday (d) Tuesday 
[SSC (GL) Examination, 2010] 
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|| EXPLANATORY ANSWERS [| 
ЕХЕВС$Е- | 
1. (с) Here, Н = 3. _ (720 60х24 
60H 60 , 180 (4 (22 “| - ) 


ип ЇГ. : 
So, the hands of a clock will coincide at 16 — minutes 
past 3. 11 


. (b) Here, H = 7 





12 12 
5H + 15)-- =(5x7 + 15)— 
( aa n 


- 21 2 and 54. 
11 11 


The hands of a clock are at right angle at 12 


minutes past 7 and, 54 hd minutes past 7 O'clock. 
. (c) Here, H= 8 > 6. 
12 12 12 1 
ЕТ а. 
11 11 11 11 


So, the hands will be in the same straight line but not 








1 : 
together at 10 minutes past 8 O’clock. 


. (a) Here, H = 5 and M = 3. 
Мана му= РЭ and 24. 
П П П 


The hands will be 3 minutes apart at 31 2 minutes 
past 5 and 24 minutes past 5 O’clock. 


. (c) Here, H = 4 and М = 30. 





The required angle = 30 2 Н | degrees 


= “[2-4)-® 


5 2 
= 60 = 15 = 45°. 
Alternative Solution 
4:30 
эм -30Н-0 


11 15 
жағыма ы 


= 165 – 120 
9 = 45° 


6. (а) Here, М = 64 


The clock gains or loses in a day by 


7 [m мм 
11 M 





10. 


11. 





2 [65564 „60х24 
11 64 


16 60x24 360 8 : 
= x = =32 minutes. 
11 64 11 11 





Since the sign is +ve, the clock gains by 325 minutes. 


(b) At 11 O’clock, the hour hand is 4 spaces apart from 
the minute hand. Since there are 60 spaces in one hour, 
so (60 — 4) times, i.e., 56 times the hands of the clock 
are an integral number of minutes apart. 


(a) We know that, any relative position of the hands of 
a clock is repeated 11 times in every 12 hours. 


In every 12 hours, hands coincide 11 times and are 
opposite to each other 11 times. 


In every 12 hours, hands are in a straight line 11 + 
11 = 22 times. 

In every 24 hours hands are in a straight line 44 
times. 


(c) From 7 am to 4:15 pm, the time is 9 hours 15 minutes, 
i.e., 555 minutes. 


37 . . | 
Now, B minutes of this watch = 3 minutes of correct 
watch. 


=> 555 minutes of this watch = pss x sss) minutes 


on a correct watch — 540 minutes or 9 hours of correct 
watch. 
Correct time after 7 am is 4 pm. 
(c) Since minute hand gains 5 minutes in every 60 
minutes 
— second hand gains 5 seconds in every 60 seconds 
In every 60 seconds true time, it moves 65 seconds 
or, 65 x 6° = 390°. 
(c) At 4 O’clock hands are 20 minutes spaces apart. At 
time between 4:30 and 5 the hands will be in straight 
line when they point in opposite directions and there is 
a space of 30 minutes. between them. So, to be in this 
position minute hand has to gain 30 + 20 = 50 minutes. 
spaces. Minute hand gains 50 minutes in 


DH х50 = 54% minutes. 


Required time = 54 » minutes past 4. 
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Alternative Solution 


12. 


13. 


14. 


15. 


16. 


5 M-30H = 180° 


11 
> М-30(4)=180° 


1300 
2 


600 
11 


minutes. 





M 2300x 2 > = 54 
11 11 


(a) From 10 am to 4 pm on the following day = 30 
hours 


Now, 24 hours 20 seconds of the first clock 
= 24 hours of the current clock. 





1 hour of the first clock = эээ. hours 
30 hours of the first clock = zd hours 


24x180x30 
4321 
When the first clock indicates 4 pm on the following 





2521 
Now, hours = 29 hours 59 = minutes. 
4321 


day the true time will be 3 hours 59 вм minutes. 





(d) There are 3 intervals when the clock strikes 4 
Time taken in 3 intervals = 9 seconds 
Time taken for 1 interval = 3 seconds 


In order to strike 12, there are 11 intervals, for which the 
time taken is 11 x 3 seconds = 33 seconds. 


(b) In every hour there are two positions in which hands 
are at right angle. Each of these positions is repeated 11 
times in every 12 hours. 


In every 12 hours, hands are at right angles 11 + 11 
= 22 times and in a day hands are at right angles 22 + 
22 = 44 times. 


(b) From 5 am on first day to 10 pm on 4th day is 89 
hours. When a clock loses 16 minutes then 23 hours 
44 minutes of this clock are the same as 24 hours of 
correct clock, i.e., = hours of this clock = 24 hours 
of correct clock. 

89 hours of this clock. 
_ (2 х 15 





х s) hours of correct clock 


= 90 hours of correct clock 
The correct time is 11 pm. 


(a) Time from 5 pm Tuesday to 11 pm Wednesday = 30 
hours 


Clock gains 8 minutes in 30 hours 


: . 30 
It gains 3 minutes in r3 x 3 hours 


17. 


18. 


19. 


= 11 hours 15 minutes. 

Correct time is 11 hours. 15 minutes after 5 pm. 
— 4:15 am on Wednesday. 
(d) The hands of a clock point towards each other 11 
times in every 12 hours. (because between 5 and 7, at 
6 O'clock only they point towards each other) 
So, in a day the hands point towards each other 22 times. 
Starting time: 3 to 4 
Return time: 8 to 9 (in between 5 hours) 





Time taken by hour hand to complete g = Time taken 
by minute hand to complete (360° x5)—0 


9 369 x5- 5. 
5? 6? 


0 = 1800/13. 


W.K.T б= (5 М – 30 н) 


1800 он 
3.12 
1800 айка 
3 12 
1 
Им yeep, 240-1500 
2 3 
м_ 2640 
143 








M - 189. 


So he return by 1864. min past 8. 
13 








(a) Total number of hours from Monday at 8 am to the 
following Wednesday at 6 pm. 

24 x 2 + 10 = 58 hours 

24 hours 10 minutes of this clock are the same as 

24 hours of a correct clock. 

= hours of the incorrect clock = 24 hours of correct 
clock. 


58 hours of the incorrect clock = 1х6 


x58 hours of 





correct clock = 572 hours of correct clock. 


Thus, the correct time on the following Wednesday will 
be 5:36 pm. 
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20. 


21. 


22. 


23. 


24. 


(а) Тһе minutes hand gains 60 minutes іп z x 60 


=A 65 Es minutes. 
11 11 


The hands of a correct clock coincide in every 65 2 


minutes. But ће hands of the clock in question coincide 
in every 65 minutes. 


: : ior ee : . 
The clock in question gains ii minutes in 65 minutes. 


In 24 hours = 24 x 60 minutes the clock gains 


З х x x 24 x 60 = = minutes = 1019 minutes 
11 65 143 143 

(a) From Sunday noon to the following 

Sunday at 2 pm, total time = 7 days + 2 hours 

= (7 x 24 + 2) hours = 170 hours. 


In this period watch gains 2 + 4 minutes 48 seconds 


4 
= p - Ы minutes. 
60 5 


4 
Watch gains 6— minutes in 170 hours. 


. 170 
-. Watch gains 2 minutes in E) x 5 x 2 = 50 hours 
i.e., 2 days and 2 hours. 

Watch will be correct at 2 pm on Tuesday. 


(b) Total time in hours from Sunday at 4 pm to the 
following Sunday at 8 am. 


= 6 x 24 + 16 = 160 hours 


Thus, the watch gains 6 + 10 2 = 16 2 minutes in 160 
hours 3 3 


50 . : : 
Now, ЕЗ minutes are gained in 160 hours. 


6 minutes are gained in 160 x 3 x 6 


288 


- hours = 57 : hours. 
5 5 





or, the watch was correct on Wednesday at 1:36 am. 


(a) In order to hear 12 strikes, there are 11 intervals 
(12 — 1) and time of each interval is uniform. 


: а ЛЭ, 
Hence, time to hear each strike is T = 2 seconds 


Now, to hear six strikes, there are 6 — 1, i.e., 5 x 2 = 10 
seconds. 


Hence, it will take 10 seconds for a clock to strike 6. 
(c) 2 October 1869 means 

1868 complete years + 9 months + 2 days 

1600 years give 0 odd days 

200 years give 3 odd days 

Number of leap years in 68 years = largest integer less 


duni = 17 
4 


25. 


26. 


27. 


68 years contain 17 leap years and 51 non-leap years: 
68 years have 2 x 17 + 51 = 85, i.e., | odd day 


Also count number of days from January 1, 1869 to 
October 2, 1869 


January February March April May June 
31 + 28 + 31 + 30 + 31 + 30 
July August September October 
31 + 31 + 30 + 2 = 275 


= 39 weeks + 2 days 
This gives 2 odd days 
Total number of odd days = 0 +3 + 1+2 = 6 
Day on October 2, 1869 was Saturday. 


(b) Year 2000 was a leap year. 
Number of days remaining in 1999 
= 365 — [31 days of January + 28 days of February + 5 
days March]. 
= 301 days = 43 weeks, i.e., 0 odd day. 
Number of days passed in 2000: 
January 31 days have 3 odd days. 
February 29 days (being leap year) have 1 odd day March 
5 days have 5 odd days. 
Total number of odd days = 0 +3 + 1 + 5 + 9 days, 

i.e., 2 odd days 
Therefore, March 5, 2000 would be two days beyond 
Friday, i.e., on Sunday. 
(a) August 1, 1988 means: 
1987 years + 7 months 
Number of odd days in 1987 years: 
1600 years have 0 odd days 
300 years have 1 odd day 
87 years have 21 leap years and 66 ordinary years. 
So, there are 21 x 2 + 66 x 1 = 108 days, i.e., 15 weeks 
and 3 odd days. 
Number of days between January 1, 1988 to August 1, 
1989. 
January February March April May June July August 

31 +29 +31 +30 +31 +30+31 +1= 
214 days 
1.е., 30 weeks and 4 odd days. 
Total number of odd days = 0 + 1 + + 4 = 8 odd days 
or 1 odd day. 
Thus, Friday falls on 5th, 12th, 19th and 26th in August 
1988. 
(b) August 15, 1947 = (1600 + 300 + 46) years + January 
1 to August 15th, of 1947 
= (1600 + 300 + 46) years + 365 — August 16 to December. 
31 1947 
= (1600 + 300 + 46) years + (365 — 138) days 
Number of odd days = 0 + 1 + 1 (from 11 leap years and 
35 ordinary years) + 3 = 5 odd days 

The day was Friday. 
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28. 


29. 


30. 


31. 


(a) During the interval we have two leap years as 1992 
and 1996 and it contains February of both these years. 


The interval has (5 + 2) = 7 odd days or 0 odd day. 
Hence, January 7, 1997 was also Tuesday. 


(a) 400 consecutive years contain 97 leap years. 


In 400 consecutive years February has 29 days 97 

times and the remaining 11 months have 29th day 
400 x 11 = 4400 times 

29th day of the month occurs 4400 + 97 = 4497 times. 
(d) Total number of odd days = 1600 years have 0 odd 
day + 300 years have 1 odd day + 49 years (12 leap 
years + 37 ordinary years) have 5 odd days + 26 days 
of January have 5 odd days = 0 + 1 + 5 + 5 = 4 odd 
days. 


So, the day was Thursday. 
(a) In an ordinary year, February has no odd day. 
February and March begin on same day of the week. 


EXERCISE-2 
(BASED ON MEMORY) 


1. 


(c) The hour hand moves for ГА / minuts. 


From 12 noon — 3 рт = 3 hours + 45 minutes = 225 
minutes. 


1 
i — о — 1 9 
For 225 minutes > 2 х 225 12 


-. The angle turned = 112 25 


(c) Odd number of days from September 6, 1970 to 
September 6, 1981 = 14 


Hence, the Sunday will be on September 6, 1981. 


(b) The wall clock gains 6 minutes in 36 hours, while 
table watch loses 2 minutes in 36 hours. 


3 
Difference of 8 minutes is in — days 
Difference of 12 hours is in 


-3xly12x60-135 days 
2 8 


: | 12 . 
(a) Required time = 5 x 6 x XT minutes past 6 


з= minutes past 6. 


(a) Birth date of Sashikant = September 28 


Difference in number of days from August 15 to September 
28 


= 16+ 28 = 44 
Number of odd days in 44 days = 2 
Birthday of Shashikant = Tuesday. 


32. 


33. 


Also we know that, November and March begin on same 
day of the week. 


(c) Number of days from January 25, 1994 to March 2, 
1994 is 
January February 
6 + 28 
Number of odd days = 1 


Day on January 25, 1994 is one day before the day 
on March 2, 1994. 


But March 2, 1994 was on Wednesday. 
January 25, 1994 was on Tuesday. 


March 


+2 = 36 


(d) Starting with 2000, count for number of odd days in 
successive years till the sum is divisible by 7. 
2000 2001 2002 2003 2004 
2 +1 +1 +1 +2 
Number of odd days up to 2004 = 0 
Calendar for 2000 will serve for 2005 also. 


=7 


(c) At 9 O’clock, the minute hand is 9 x 5 = 45 minutes 
space behind the hour hand. Hence, the minute hand will 
have to gain 45 — 30 = 10 minutes. 

Therefore, 60 minutes is equal to the gain of 55 minutes 
spaces. 


Hence, gain of 15 minutes spaces equals 


Е 60 15 _ 180 _ 162 
55 11 11 


Therefore, hour and minute hands of a clock point in 





SNAM 4. 
opposite direction after 9 O’clock at Is minutes past 9. 


Alternative Solution 


11 
(c) Ses M =180° 


-Им= 90° 
2 
1 4 
M=— > m Minutes past 9. 


(b) January 5th, 1965 = Tuesday 


January 5th, 1966 = Wednesday 
January 5th, 1967 = Thursday 
January 5th, 1968 = Friday 
January 5th, 1969 = Sunday 


Since, 1968 is a leap year. 
January 5th, 1970 = Monday 


January 5th, 1971 = Tuesday 


8. (a) The year 1996 was a leap year and number of days 
remaining in the year 1996 


= 366 — 26 = 340 days 
= 48 weeks = 40 odd days 


The years 1997, 1998 and 1999 have 3 odd days in total. 
The year 2000 was also a leap year. 
Days till August 15, 2000 

= 31 + 29 + 31+ 30 + 31 + 30 + 31 + 15. 

= 228 days 

228 


"Ww m 32 weeks 4 odd days 
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Now, total number of odd days 
4+4+3 = 11 days 
11 
7 = 1 week, 4 odd days 


Thus, August 15th, 2000 was 4 days beyond Friday 1.е., 
Tuesday. 


. (b) The day after tomorrow is Sunday. Therefore today 


is Friday. 


Hence, the day on tomorrow’s day before yesterday is 
given by: 


= Friday — 1 = Thursday 
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POLYNOMIAL 
A function p(x) of the form 
р(х) = dy + ax + ал +e +a” 


where ар, 4}, а, ..., а, are real numbers, а, # 0 and 
n is a non-negative integer is called a polynomial in x 
over reals. 

The real number ар, ац, ..., a, are called the coefficients 
of the polynomial. 

If ag, а), a>, .., а" are all integers, we call it a 
polynomial over integers. 

If they are rational numbers, we call it a polynomial 
over rationals. 
Illustration 1: 


(а) 4x? + 7x — 8 is a polynomial over integers. 


2 
(b) Qe + 3* - 5 + 5 is a polynomial over rationals. 


(c) 4x? = 43 x+ 45 is a polynomial over reals. 


Monomial 


A polynomial having only one term is called a monomial. 
For example, 7, 2x, 8x? are monomials. 


Binomial 


A polynomial having two terms is called a binomial. 
For example, 2x + 3, 7x? = 4x, x? + 8 are binomials. 


Trinomial 


A polynomial having three terms is called a trinomial. 
For example, 7x? — 3x + 8 is a trinomial. 


Degree of a Polynomial 


The exponent in the term with the highest power is 
called the degree of the polynomial. 


Polynomials 







For example, in the polynomial 8x° — 4x? + 7х? 
— 8x? + 3, the term with the highest power is x°. Hence, 
the degree of the polynomial is 6. 
A polynomial of degree 1 is called a linear polynomial. 

It is of the form ax + b, a + 0. 

A polynomial of degree 2 is called a quadratic 
polynomial. 


It is of the form ax? + bx + c, a #0. 


Division of a Polynomial by a Polynomial 


Let, p(x) and f(x) are two polynomials and f(x) = 0. 
Then, if we can find polynomials g (x) and r(x), such that 


P(x) = Хх) - qŒ) + ғо), 
where degree r(x) < degree f(x), then we say that 
р(х) divided by f(x), gives g(x) as quotient and r(x) as 
remainder. 


If the remainder r(x) is zero, we say that divisor 
f(x) is a factor of p(x) and we have 


р(х) = Ах). 4(х). 
Illustration 2: Divide f(x) = 5x? — 70x? + 153x 


- 342 by g(x) = x? - 10x + 16. Find the quotient and 
the remainder. 


Solution: 

5x — 20 

5х3 — 70x? + 153x – 342 
5х3 — 50x? + 80x 
мэн + мэн 

-20х2 + 73x - 342 

—20х2 + 200x —320 

+ = ge 

—127х = 22 


x? — 10x + 16 











Quotient 2 5x — 20 and 
Remainder = -127x — 22. 
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Illustration 3: Determine if (x — 1) 15 a factor of 
p(x) = х? - 3x? + 4x + 2. 
X 2-433 





х= 1 ХЗ — 3x2 + 4х+2 








Since the remainder is not zero, (x — 1) is not a factor of p(x). 


SOME BASIC THEOREMS Е 
Factor Theorem Remainder Theorem 

Let, p(x) be a polynomial of degree n > 0. If p(a) = 0 Let, p(x) be any polynomial of degree > 1 and a any 
for a real number a, then (x — a) is a factor of p(x). number. 


Conversely, if (x — a) is a factor of p(x), then p (a) = 0. | If p(x) is divided by x — a, the remainder is p(a). 


Illustration 4: Use factor theorem to determine if 


(x — 1) is a factor of x? —x' + xf -x5 + xf- x1 


Solution: Let, р(х) = x* — x’ + xf - х e x* - x + 1. 


Then, р(1) = (D* - (1)! + (06 - (1? 


Illustration 5: Let, p(x) = x? + 5х4 - 3x + 7 
be divided by (x — 1). Find the remainder. 


Solution: Remainder = p(1) = (1)? + 5(1)* 23(1) + 7 


44105 3 42120 s 
Hence, (x — 1) is not a factor of p(x). 
| | SOME USEFUL RESULTS AND FORMULAE | | 
1 (А + BY = A? + B? + 2АВ 9. A? B? = (А + B) (4? + B? — AB) 
2. (А-В)? = А? + B? – 2АВ = (А + В)? — AAB 10. 43 — B? = (4 — B) (4? + B? + AB) 
3. (А + B) (A - B)= А? – B? 11. (А+В+С)?= 42 + В? + С? + 2 (AB + BC 
4. (А + В)? + (А-В)? = 2 (42 + В?) + CA) 
5. (4 + В)?— (A — BY = ААВ 12. (43 + B? + C? -3 ABC 
6. (А + В)? = А? + B? + ЗАВ (A +В) =(4+B+C)(4 +B + C - AB - CA - ВС) 
7. (A – By = А3 – ВЗ — ЗАВ (А – В) 13. А+В+С=0 => А + В + С = ЗАВС. 


8. 42 + B? = (А + BY – 24B 14. A" — В" is divisible by (А — B) for all values of n. 


Polynomials ЕЗ 


15. A” — B" is divisible by (A + B) only for even values 


of n. 


A USEFUL SHORTCUT METHOD 


When a polynomial f(x) is divided by x — a and x - b, 
the respective remainders are A and B. Then, if the 








16. 
17. 


A" + B" is never divisible by (A — B). 
A" + B" is divisible by (A + B) only when л is odd. 


and 9. What is the remainder when it is divided by 








same polynomial is divided by (x — a) (x — b), the We eec d 
. : А-В Ва-АЬ 
remainder will be Solution: Remainder = b хөлс b 
А-В, Ba- Ab u ий 
ег. 2227 = 15-9 , ,90)-15(2) 
Illustration 6: When a polynomial f(x) is divided by e 21 иг 
(x — 1) and (x — 2), the respective remainders are 15 eee 
| | EXERCISE- | [|] 


. If (x — 2) is a factor of the polynomial x? — 2ax? 


+ ax — 1, then find the value of a. 
5 7 

a) — b) — 

(a) 6 (5) Е 


(с) (4) None of these 


. If x + a is a factor of the polynomial x^ ax? — 2x 


+ а + 4, then find the value of a. 
4 2 
(а) -2 (b +2 
3 3 


(c) 17 (4) None of these 
3 


. Find the value of k if f(x) = x? — kx? + Их — 6 and 


(x — 1) is a factor of f(x). 


(a) 6 (b) 4 
(c) 8 (d) None of these 
. If 5x2 — Ax — 1 is divided by x — 1, then the remainder 
is: 
(a) 0 (b) 2 
(c) 1 (d) None of these 


. Find the values of m and n in the polynomials 2x? 


+ mx? + nx — 14, such that (x — 1) and (x + 2) are 
its factors. 

(a)m=4,n=5 
(c)m=6,n=7 


(b)m=9,n = 3 
(d) None of these 


. What value should a possess so that x + 1 may be 


a factor of the polynomial. 


10. 


11. 


fo = 2x3 – ах? - (2a – 3) x + 2? 
(a) 2 (b) 2 
(c) 3 (d) None of these 


. Divide the polynomial 45? — 3? + 2y - 4 by y + 2 


and find the quotient and remainder. 
(a) 4? — 11у + 24, -52 

(b) бу? — 13y + 36, —64 

(c) 4? + 13y — 24, +52 

(d) None of these 


. Resolve into factors: 16(x — у)? — 9(x + y}. 


(a) (x — 5y)Gx — y) 
(с) (x — Ty)(7x — y) 


(b) (х  7y)Ux + y) 
(d) None of these 


. Resolve into factors: 4x? + 12xy + 9y? — 8x — 12y. 


(а) (3x + 2y)(4x + 2y - 3) 
(b) (2x + 3у)(2х + 3y - 4) 
(с) (2x — 3y)(2x + 3y + 4) 
(d) None of these 


Resolve into factors: 16x? — 72xy + 815? — 12x 
+ 27у. 

(a) (бх — 7у)(6х — 7y - 5) 

(b) (4х — 9у)(4х – 9y — 3) 

(с) (4х + 9y)(4x + 9y + 3) 

(d) None of these 


Resolve into factors: (a + b? — 14с(а + Б) + 49c?. 
(a) (a — b — 9c (b) (a + b — 7с)? 
(c) (a+ b + 9c (d) None of these 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Resolve into factors: 81х2у2 + 108xyz + 3622. 

(a) (6xy + 92)? (b) (9ху — 72)? 

(с) (9xy + 62)? (d) None of these 

Factorize: (a — b + с)? + (b — c + ay + 2(а - b 
+ с)(Ь + c – a). 

(a) 4а? (b) ба? 

(с) 8a? (а) None of these 

Resolve into factors: 9(3x + 5y)* — 12(3x + Sy)(2x 
+ Зу) + 4(2x + Зуу. 

(a) (7x + 9)? (b) (5x + 9»)? 

(c) (5x — 9)? (d) None of these 

Factorize: (2x + 3y? + 2(2x + 3y)Qx — 3y) + (Ох 
=:3у)?, 

(a) 16x? (b) 18х2 

(c) 12x? (d) None of these 

Factorize: 45а3 + 5ab? — 30а2Ь2. 

(a) 5ab(5a — by (b) 7ab(5a — by 

(c) 5ab(3a — by? (d) None of these 

Find the factors of (a — Б)? + (b — су icu). 
(a) 3(a + 519 + с)(с + a) 

(b) 5(a - b)(b - с)(с - a) 

(c) 3(a – b\(b — с)(с — a) 

(d) None of these 


Factorize: a? РСЕ. 
а а 
1 
(а) (а---1 
а 


1 
а-—+1 
а 


0) aged 


(c) Pere | 














@ assai aste] 


1 1 
If x+—=2, then find the value of x*+—. 
X X 


(a) 2 (b) 4 
(c) 6 (d) 8 
x у x у? 
If —+— = 6, then find the value of + — 
y x y x 
(a) 176 (b) 198 
(c) 184 (d) None of these 
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22. 


23. 


24. 


26. 


27. 


28. 


29. 


If x + y + z = 0, what will be the value of 


х? + у? + z 9 
x-y | 
(a) 4 (b) 6 
(c) 2 (d) 8 
If Б +5) = 52, then the value of gen is: 
x x 
(a) 4 (b) 3 
(c) 6 (d) 13 


If x = 3 and y = 4, then find the value of 256x^ + 
160х2у2 + 25y*. 


(a) 114967 (b) 50176 
(c) 103976 (d) 914976 
If c 2, then x? m is equal to: 
x x 
(a) 64 (b) 14 
(c) 8 (d) 2 
. If x Es = 5, what will be the value of x? ва. 
Vx x 
(a) 927 (b) 727 
(c) 527 (d) 627 


1 1 
If x+—=3, then the value of x°+— is: 
x X 


(a) 927 
(c) 364 


(b) 414 
(d) 322 


Factors of а? ЗЭС will be: 

1 1 1% 
а += || а-- b = 
(a) (a “| 2) (b) (894) 
(9) CL 

2 

a 12 с? 

Ifa+b+c=0, then the value of EIE 


is: 


(a) 1 
(с) —1 


If x + у+ z = 9 and xy + yz + zx = 23, then the 


(b) 0 
(d) 3 


value of x? + уз + 23 — 3xyz is: 


(a) 108 (b) 207 
(c) 669 (d) 729 
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30. 


31. 


32. 


33. 


34. 


If х= J3, then the value of x^ s245 will be: 


x 
81 
(a) 2 (b) —— 
100 100 
101 100 
с) — d) — 
(c) 7 (4) Е 
1 1 1 
If x+—=land у---і, find the value of 2+ —. 
y 2 x 
(a) 2 (b) 1 
(c) 0 (d) 3 


Resolve into factors: 

(а + By = Ua = b?) + @= by 

(a) 652 (b) 252 

(c) 4? (d) None of these 

When (x? — 2х? + px — q) is divided by x? – 2x — 3 
the remainder is (x — 6). The values of p and q are: 
()р--2,4--6 (0р-2,4--6 
()р--2,4-6 (фр-2,4-6 

Let, f(x) = a) x" + a, atta ay y cod ах 
+ а,» Where, а, а, а, ..., а, are constants. If f(x) 


is divided by ax — b, then the remainder is: 


(a) (2) (b) (=) 
a = 
(c) л) (d) (=) 


35. 


36. 


37. 


Tf (9? — xy? 4 x ^y у?) is divided Бу (x'? — 
y!), then the quotient is: 

(a) x * y (b) x - y 

(c) x? 4 y^ (d) x? - y? 

When 4x? — ax? + bx — 4 is divided byx-2andx 


+ 1, the respective remainders аге 20 and —13. Find 
the values of a and 5. 


(a)a=3,b=2 (b)a=5,b=4 
(c)a=7,b=6 (d)a=9,b=8 
When a polynomial f(x) is divided by x — 3 and 


x + 6, the respective remainders are 7 and 22. 
What is the remainder when f(x) is divided by 
(x — 3)(x + 6)? 


(a) D (b) эээ 


-5 -7 
c) —x+16 d) —x +12 
а i 


38. If (x — 1) is a factor of Ах? + Bx? — 36x + 22 and 


28 = 644, find A and В. 
(а) А-4,В-16 (b)A=6,B=24 
()4-2,8-12 (ФА-8,В-16 


EXERCISE-2 
(BASED ON MEMORY) 


‚ If xi, X3, X3 = 4 (4 + x, + x, + ху), then what is the 





value of | : М ! H | | 
(2-х)) (2+ x>) (2+ x3) 


(a) 1 (b) 


(c) 2 (d) 


[SSC CGL Тїег-П CBE, 2018] 


. If à? — b’? = 91 and a — b = 1, what is the value of 


(ab)? 


3: 


(а) 27 (0) 6 
(c) 9 (4) 30 

[SSC CGL Tier-I CBE, 2017| 
If а — b = 1 and ab = 6 then what is the value of 
C WES b’)? 
(a) 21 (b) 23 
(c) 19 (d) 25 


[SSC CGL Tier-I CBE, 2017] 
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10. 


. What is the value of 


m (es what is the value of (^p 
X 





„а= (а > 0), then the value of rs is 
а-5 а 
(а) 4729 (b) -427 
(с) -V29 (d) 427 


[SSC ССІ, Тіег-П (CBE), 2017] 


. If y is an integer, then (у — y) is always multiple 


о. 
(а) 5 (b) 7 
(с) 9 (а) 6 


[SSC Multi-Tasking Staff, 2017] 


. If 2apq = (р + 4)? — (p — q}, then the value of a is 


(a) 2 
(c) 4 


(b) 1 
(d) 8 


[SSC CHSL (10+2) Tier-I CBE, 2017] 





„же ee 2 
. Whatisthevalueor( асін } | x +5х+6 } 











x? 4 x-12 х2 +7х+12 
(х-3) 
(а) 1 (b) (533) 
(x+4) (х—3) 
(©) (x—3) (d) (х 4) 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


(а? * b^ (а) (а-Ь) 
аЬ — ab? | 
(b) 1 
(d) 2 
[SSC CAPFs ASI & Delhi Police SI, 2017] 





(a) 0 
(c) -1 


x 


(a) 1875 (b) 2525 
(c) 2530 (d) 3120 
[SSC CGL Tier-I CBE, 2017] 
1 . 
If VERS A then what is the value of 
X 


11. 


12. 


13. 


14. 


15. 


16. 


(a) 1 
(c) 4 


(b) 2 
(d) 8 


[SSC CGL Tier-I CBE, 2017] 
If x + y + z = 0, then what is the value of 
2 3 2 


x 2 
Жош um 9 


32 3xz Зх 
(a) 0 (b) xz 
(c) y (d) 3y 


[SSC CGL Tier-I CBE, 2017] 


If = Mx? +11-2, then the value of (х3 + 5x? + 
12x) is 


(a) 0 
(c) 7 


(b) 3 
(d) 11 
[SSC CGL Tier-I (CBE), 2016] 


What is the digit in the unit’s place in the number 
151 


100: 
(а) 5 (b) 7 
(с) 3 (d) 0 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 


2016] 


If U, = then the value of U, + U, + U, 
n n+l 


+ U, + U; is: 
(a) 1 (b) 2 
(с) 2 (а) : 


[SSC CGL Tier-I (CBE), 2016] 


If x = 11, then the value of х? —12x* «12x? -12x? 


+12x — 1 is: 
(a) 5 (b) 10 
(c) 15 (d) 20 


[SSC, 2014] 
If p = 99, then the value of p(p? +3p+3) is: 


(a) 10000000 
(c) 999999 


(b) 999000 
(d) 990000 
[SSC, 2014] 


Polynomials ЕЙ 
олан о 1 LL 1] 7 0 


ЕХЕВС!$Е- | 
1. (b) 2. (а) 3. (a) 4. (а) 5. б) 6. (с) 7. (a) 8. (с) 9. 10. (b) 11. (b) 12. (c) 13. (a) 
14. (b) 15. (a) 16. (c) 17. (c) 18. (d) 19. (a) 20. (b) 21. (c) 22. (a) 23. (b) 24. (d) 25. (c) 26. (d) 
27. (b) 28. (d) 29. (a) 30. (d) 31. (b) 32. (c) 33. (c) 34. (a) 35. (a) 36. (a) 37. (a) 38. (c) 











ExERcIsE-2 





1. (b) 2.(d) 3.(c) 4. (а) 5. @ 6. (а) 7. (а) 8.(4) 9.(b) 10. (d) 11. (c) 12. (b) 13. (d) 


14. (b) 15. (b) 16. (c) 





[| EXPLANATORY ANSWERS [| 
EXERCISE- | 


5. (b) Let, Дх) = 222 + mx? + их — 14. 
1. (b) Let, p(x) = x? - 2a? + ax — 1 f 
Since, x — 1 is a factor of f(x). 
Since, x — 2 is a factor of p(x), we must have p(2) = 0 
f1)20 By factor theorem 
(2)? — 2aQy +2а-1=0 : : [By 1 
=> 2(1)° + т(1) + n(1) - 14=0 
=> 8-8a+2a-1=0 ) ) 














7 > 2+т+п-14=0 > т+п=12 400) 
ба --7 а : | А | 
6 Since, x + 2, i.e., x — (—2) is factor of f(x). 
2. (a) Let, р(х) = xX? + a? - 2x +а+ 4 г. f(-2) = 0 [By factor theorem] 
Since, x + a, i.e., x — (~a) is a factor of p(x), we must => 2(-2y + т(-2)? + n(-2) - 14 =0 
Ls eee =e => -16+4m-2n-14=0 = 4т-2п-30=0 
=> (-ay + a(-ay -2(-a)+a+4=0 ix dur poe 29 
3 3 = 
xdi da ааа аа ы) Adding (1) and (2), we get 3m =27 > т=9 
4 
> 3а+4=0 > a= us Put m = 9 in (1), we get 9 +n=12 => n3. 





6. (c) Дх) = 2х - ах^— Qa - 3x + 2? 


3. (a) ^ (х- 1) is a factor of f(x). : . 
If, x + 1, i.e., x — (-1) is a factor of f(x), then /(-1) = 0 


By factor theorem, f(1) = 0 
> (1-1)? +110) -6=0 


[By factor theorem] 


=> 2-1) – а(-1)2 - (2a - 3)(-1) +2 = 0 
> 1-k4+11-6=0 > -2-а-2а-3-2-0 











> -k+6=0 > k=6. > a-3=0 = а=3. 
4. (a) Дх) = 5х2 – 4x - 1 
fal) = 50° - 40) – 1 = 0. 
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10. 


11. 


12. 


13. 


14. 


4y! -11y +24 





4y -3y +2y-4 
4y) +8у? 





-lly?+2y-4 
-11y? -22y 
+ + 
24у-4 
24y +48 


(a) у+2 





= 52 








Quotient = 4y? — 11у + 24 

Remainder = —52. 

(© 16 – у)? - 9@ + yy 
= [46 - УР - BG + у)р 
= [4(x — у) -3 + Ух — у) + 3G + »)] 
= (4х – 4y - 3x — 3y) (4x - 4y + 3x + 3y) 
= (x — 7у)(7х — y). 

(b) 4x? + 12ху + 9y? – 8x – 12y 
= [(2x)? + 2(2x)(3y) + (Зуу) - 4(2x + 3y) 
= (2x + 3y)? — 4(2x + 3y) 











= (2x + 3y)Qx + 3y - 4). 
(b) 1632 — 72xy + 81y? — 12x + 27y 


= (4x)? - 2(4х)(9у) + (9)? -3(4x — 9y) 





= (4x — 9y)? -3(4x — 9y) 





= (4х — 9у)(4х - 9у- 3). 
(b) (a + b — 14c(a + b) + 49c? 
= (a + by -2(a + by (70) + (70? 
= (a + Ь – 7с)”. 
(с) 81х2у2 + 108xyz + 3622 
= (9ху)2 + 2(9xy)(6z) + (62)? 
= (9xy + 62)? 











(а) (a - b - c + (b-c +a? + 2(a - b+ cy(b + c — a) 
= (a — b +c)? 2(а- b + cy(b + c - a) 

+(b-c+ay [rearranging] 
= [(@-5+0 +6 -с+а)]? = (а)? = 4a’. 


(b) 9(3x + Sy)? — 12(3x + 5у)(2х + Зу) + 4(2x + 3y)* 


= [3(3х + 5у)]2 —2[3(3х + Sy) ][2(2x + 3y)] + [2(2x + 3) 


= [3(3x + 5y) -2(2x + 3y)]? 


= (9x + 15y — 4x — 6y)? = (5х + 9у)?. 


15. (a) (2х + 3у)2 + 2(2x + 3y)(2x — Зу) + (2х — 3y)? 





= [Ох + Зу) + (2х — 3у)]? = (4x)? = 16х2. 
16. (c) 45a°b + 5а63 — 30252 

= Sab[9a? + b? — 6ab] 

= ба [9а? — 6ab + b°] 

= ба (За)? — 2(3a)(b) + (by?] 


= ба За - b}. 





17. (c) Suppose, a — b = х, b - c =y,c-a=z 
(a-b)+(b-c)+(c-a)=x+y+z 
=> 0-х-у-2 
x+y=-z 
(х +y)? = (2)? 
or x+y? + 3xy(x + y) = -z 
о, X +y +23 + ху(-2)--г 
[On substituting x + y = — from Equation (1)] 
or, x + y) = 3xyz = -z 
or, х? + y) +23 = 3xyz 
(a — b + (b — c + (с- а)? 
= 3(a — b)(b — с)(с - а) 





18. (d) +13042 
а а 


(4: +2) 2a да 
a a 














1 
=х^—2х +1 suppose a+ =x 

a 
-(х- 1)? 


2 
(etj : 
а 


19. (а) eng > (+1) = (2)? 
X x 





1 1 1 

X +—>42x--=4 > 4+ 54254 
x x x” 
Sta, Ail 

> x %-;-2 


441) 


Polynomials 


ү 1 1 
+2) =(2)> => х +7 42x" а 


20. (b) 24225 > er = (6)? 
y x 

















* іб 18 198, 


y x 





21. (с) x+y+z=0 > (х+у+зд?=0 


x+y? +22 + 2(ху + yz + zx) = 0 





x! y! tz? = —2(ху + yz + zx) 


=-2[х(у+2)+ yz] 
--2(хх-х- yz) 
(^ х+у+2=0) 
=2(х°- yz) 
х + у +27 
т 





22. (а) E 1 Р» 323 L) 
x x x 














1 
=> у‘ -3у = 52 where, у=х+- 
х 


ie, y? = Зу – 52 = 0 


Clearly у = 4, satisfies уз - 3y — 52 = 0 


1 
х+-— = 4. 
х 


23. (b) 256x* + 160х2у2 + 25y4 
= (16х2)2 + 2.16x? x 5? + (5у2)2 
= (16х2 + 5y? 
On substituting x = 3 and = 4 
(16х2 + Sy”)? = (16 х 3? + 5 x 42) 


24, 


25. 


26. 


27. 


28. 


= (16 х9+5х 16) 
= (144 + 80)? = (224)? 
= 50176. 


1 S 
(d х---2 2 |х+—|=2 
x 


(c) +: = > [verze] -6) 











> x e +3х7=343 
x 


x54 =343-21=322. 
X 











a ғ г? i p < 
+ + =3 ог, +—+—=3. 
abc abc abc bc ac ab 
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29. (a) x? + у? +23 — 3xyz 


31. 


32. 


33. 


= (x +y + 2)(02 +y + 22 -xy - yz = zx) 








=(x+y Dæ +y + 2)? 





= 9[(9)? — 3(23)] = 9[81 


-9х 12-108. 


69] 











Е х 
54 





3(xy + yz + zx)] 




















= 1-2 





(с) (a + b? -2(a* — b?) + (a 


by 


= (a + by -2(a + b)(a — b) + (a — by 


= (a + b) - (a 


b)}* = (2b)? = 45, 





(с) On actual division, remainder is (p + 3)x - 4. 


(p+3)x-q=x-6 > р-3-1а44-6 


=> p=-2,q = 6. 


b 
34. (a) ax -b=0 > х=- 


35. 


36. 


37. 


38. 


a 


So, remainder = 4% 


а 


(а) ЕЕ ху? 4 х/2у _ y”? 
= x(x"? — yl?) 4 у(х? agi 


=(x+y)(x'? - y?) 


3/2 1/2 1/2 3/2 
X —Xp tX у-у 


12 2 
я =Y 





= (х + у). 


(a) Let, Дх) = 4x3 — ax? + bx — 4. When the expression 

f(x) is divided by x — 2, the remainder is 

Д2) = 4Q —а(2)? + b(2) -4 = 20 (given) 
2b-4a+28=20 > 2a-b=4 (1) 





Similarly, when the expression f(x) is divided Бух-(-1), 


the remainder is 





f(-1) = 4 x (—1)? -а (-1) + b(-1) - 4 = -13 (given) 
=> -4-a-b-4=-13 





=> a+b=5 2) 
Solving (1) and (2), we get 
a=3,b=2. 
(a) The function f(x) is not known 
Неге, a = 3, b = —6 
А= 7, B= 22 
Required remainder 
_A-B " Ba — Ab 


x 
а—Ь a-b 
_ 7-22 22х3-7х(-6) 


X 
3-(-6) 3-(-6) 








- о 
3 


(c) Since x — 1 is a factor of Ах? + Bx? — 36x + 22 





AQP + BAP – 36(1) +22=0 > A+B=14 
and, 22-264 => В= 64 
A-2,B- 12. 
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EXERCISE-2 
(BASED ON MEMORY) 

















1 1 1 1 5«429 5-429 
1. (b) + + а+—= 
2+х 2-х, 2+х, а 2 2 
(2+х„)(2 + х,) + (2+ х)(2+ х;) +(2+х)(2+х„) _5+У29-5+У29 (5) 
(2+ x,)(2+x,)(2+ x) 2 
_ 44 2x) + 2x3 + хухз + 4+ 2x, + 2x; + 4х; + 4+ 2x; + 2x, +хх, 5. (d) y cg 
(4 2x, + 2x; + хх, (x + x3) уб? = 1) 
+1 — 1 
12+4х + 4х, + 4x4 + ху + хх + Xx УУ б ) 











if b always multiple of 6 


84+ 4x, + 4x, + 2х\уху + 4x4 + 2xyx + х5: 6. (a) 2ар4 = (p + а? == 4)? 








хүхуху —16+12+ ух) + хоху + Х| + Xy 2apq = p? + 4 — р? — 4 + 2р4 Ора 
xjx4x40 — 16-7 84 2х5 + 2х3 + 2хуху + ххх; 2apq = 4pq 
a=2 


(0 XquX3cXaXybXaXpcbxuxox-4 _1 











28-22 2 
2(хүх, + хх + ХХ + Xjx93x—4 2 7. (a) а -x-6 ха 7х +12 
х+х-12 x°+5x+6 


2. ( 2-53-91 2 












































E x?-3x42x 6 X +х+3х+12 
ay : xi-4x-3x-12/ х2 +3х+2х+6 
а — b^ = (a – by + 3ab(a — b) 

91 = (1)? = Зар x(x —3)+2(х—3) х(х+4)+3(х+4) 
91—1=3аЬ х(х + 4)—3(х+4) x(x +3) + 2(x +3) 
90 = 3ab (х%2Хх-3) (х+4(х+3) 
ab = 30 (х= 3)(х+4) (x+3)(x +2) 
3. ()а-5-і1 
2 2 3 

- 52Ха-5)-(а-5 
ab = 6 8. (à) (222204 97 (a- b) 

a? — b) = (a — b)3 + 3ab (a — b) аЬ — ab 
= (1)? + 3(6)(1) (a—b)(a? +b?) - (аЬ)? 
=1+ 18 Е ab(a — b) 
- 19 
Р ad +b? -a - b) +2ab 
4. (a) a= ab 
a-5 
а2-5а-1-0 _ 2а 
On Solving, ab 
255429 Es 
2 1 
asa»5 9. (b) («ies 
a- 54429 Squaring both sides 
2 
i. i xt =23 
a 54424 х 
Cubing both sides 
2228: 28543 ; 
54429 5-x424 (5+2) us 
x 
_ 25-29) 
25-29 xL =110 
X 
_ 5-29 
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2 1 201 х + 8+ 6x? + 12x —2x7- 11 =0 
i x t— х 3 2 
| = 5) х + ЗУ + 12х=3 
=2, 151 
Уй 13. (а) 121—151 
"E 1 100 
> |х%-%х4-- |=2530 digit in unit place = 0 
x x 
1 i 
14. (b) U, 2-- — 
х5 L2 2530-5 ” n ntl 
x 1 1 
"О =-—-—=+— 
4 i I 2 9 
x +— = 2525 
x 111 
0,------ 
1 2 3 6 
10. (d) 2х----2 
2x 
4x2 + 1 - 4x = 0 ee 
= = 
(2х = 1)2 = 0 3 4 12 
1 
201 111 
“72 0452-5020 
Now, 
11 1 
4 5 
U. z= — — — = — 
1) Б ^ 5 6 30 
X x 
1111 1l 
= 4/2(2)4 +(2)° U, +U, +0 +0, = +++ — + 
2(2) + (2) 1 2 3 4726 12 20 30 
-432-432 _ 30+10+5+3+2 
= \/64 60 
=< (50 5 
П. (c)x+y+z=0 “60 6 
х? y 22 . 
=—+-——+— 15. (b) x = 11 (Given) 
32 3xz Зх 
— х? - 12x* +12x° - 12x? +12х-1 
x ty +2 5 4 3 2 
ex n =x- (11+ 0х‘ + 41+ 0х? - (11+ Dx? - (11+ Dx-1 
ех у шеф = х? -Ibx*-x +l + П? -x +11х+х-1 
then x? + y? + 2 = 3xyz When x = 11, 
_ 3хуг -15- 15-1144 114+ 11? - 11? - 11? + 11? 
3xz -11-1-10 
-у 


i 16. (c) p = 99 (Given) 


"m 
12. (b) х= G2 «10? -2 ЭТЭ ҮЭ 


1 
х+2 = (х2 +11} =p + 3р? +3p+1-1 
Cubing both sides 
(х + 2) =x + 11 
х +8 + 6х (х + 2) = 22+ 11 = (100)? – 1 = 999999 





= (р + 1) – 1 = (99 + 1) – 1 
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INTRODUCTION 


We have already learnt in Chapter 2 how to find the 
greatest common divisor (G.C.D.) or highest common 
factor (H.C.F.) and least common multiple (L.C.M.) 
of two integers. In this chapter, we will study how to 
find the G.C.D. and L.C.M. of polynomials which have 
integral coefficients. 


Divisor 
A polynomial d(x) is said to be a divisor of polynomial 
p(x) if d (x) is a factor of p (x), 1.е., p (x) can be written as 
p(x) = d(x) q(x), where q(x) is a polynomial. 

For example, (x — 2) is a divisor of the polynomial 
(œx — 2)%(х + 3). 


Common Divisor 


A polynomial d(x) is said to be a common divisor of 
the polynomials p(x) and q(x), if d(x) is a factor of 
each of p(x) and q(x). 


For example, (x + 4) is a common divisor of the 
polynomials (x + 4)? (x — 2) (x + 3) and (x + 4) (x — 
2) (x + 5). 


G.C.D. (H.C.F) of Two Polynomials 


The G.C.D. of two polynomials p(x) and q(x) is the 
common divisor which has highest degree among all 
common divisors and which has the highest degree term 
coefficient as positive. 


Illustration : Find the G.C.D. of (3x - 2) (4х + 3); 
Bx — 2)? (2x + 5). 


Solution: Неге we find that (3x — 2) is a polynomial 
which is a common divisor and has highest degree 
among all common divisors. Further, the coefficient 
of the highest degree term (3x) is 3 which is 
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positive. Hence, (3x — 2) is the G.C.D. of the given 
polynomial. 


G.C.D. by Factorization Method 

Step 1 Resolve the given polynomials p(x) and q (x) 
in the complete factored form. 

Find the G.C.D. of the numerical factors of 
p(x) and q(x). 

Find the factors of highest degree common to 
the two polynomials p(x) and q(x). 


Step 2 
Step 3 


Step 4 The product of all such common factors and the 


G.C.D. of the numerical factors is the G.C.D. 
of the two given polynomials p (x) and q (x). 


Illustration 2: Find the G.C.D. of 4 + 9x — 9x? and 


9x? — 24x + 16. 
Solution: We have the factorization 
р(х) 24 + 9x – 9x? = — (9х? — 9x — 4) 
= — (9x? — 12x + 3x — 4) 
= — (3х (3x – 4) + 1 Gx – 4) 
= — (3x + 1) (3x - 4) 
g(x) = 9x? — 24x + 16 = (3x — 4)2. 
G.C.D. of numerical factors = 1 





and the highest degree common divisor = (3x — 4), 
Required G.C.D. = (3x - 4). 


Illustration 3: Find the G.C.D. of 8(x^ + x? + x’) 


and 20 (x? — 1). 
Solution: Here, p(x) = 8 (x^ + x 
= 23.9. (x? + x + 1). 
а(х) = 20 (х?— 1) = 32554 19 +x + 1). 
G.C.D. of numerical factors = 2? 


546) 


and the highest degree common divisor = x? + x + 1, 
Required G.C.D. = 2? (х2 +x + 1) 
= 4 (02 +х + 1). 
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L.C.M. of Two Polynomials 
We know that if a and b are two natural numbers, the 
product of a and b is equal to the product of their G.C.D. 
and L.C.M., i.e., 

a x b = (G.C.D. or Н.С.Е. of a and b). (L.C.M. of 
a and b) 
or, L.C.M. of a and b = 


axb 
G.C.D. of a and b 
Similarly, if p (x) and q(x) are two polynomials, then 
P(x)X q(x) 
G.C.D. of p(x) and q(x) 
Thus, L.C.M. of two polynomials 








L.C.M. of p(x) and q(x) = 


Product of two polynomials 





~ G.C.D. of the two polynomials 


L.C.M. of two or more given polynomials is a 
polynomial of smallest degree which is divided by 
each one of the given polynomials. 


L.C.M. by Factorization Method 


Step 1 Resolve the given polynomials р(х) and а(х) 


in the complete factored form. 


Step 2 The required L.C.M. is the product of each factor 
of p(x) and q(x) and if a factor is common, we 
take that factor which has the highest degree 


in p(x) or q(x). 


Illustration 4: Find the L.C.M. of the polynomials 
(x + 2)? (х – 1) (х +4) 


and, (x + Ay (x + 2) (x + 7) 


Solution: We have, p(x) = (x + 2)? (x — 1) (x + 4)’ 
40) = (x + 4y (x + 2) (x +7) 


Take the highest powers of factors common to both 
p(x) and а(х) and remaining terms for L.C.M. 


L.C.M. = (x + 4 (x + 2)? (x - 1) (x +7) 
Illustration 5: Find the L.C.M. of the polynomials 
(2x? — Зх - 2) and (х? - 4x? + 4»). 

We have, р(х) = 2х2 – 3х – 2 

= (x — 2) (2х + 1) 
q(x) = х — 4x? + 4х = x(x? — 4x + 4) = x(x — 2). 
H.C.F. = (x - 2) 


Solution: 


pG)qG)  x«-2y.Qx*1) 
нс ` (х-2) 





Hence, L.C.M. = 


= x(x — 2)? (2x + 1). 


or, Taking the highest powers of factors common to 
both p(x) and q(x) and remaining terms for L.C.M., 
we have 


L.C.M. = x(x — 2)? (2x + 1). 


| | ЕХЕВС15Е-1 | | 


1. Find the G.C.D. of 3 + 13x — 302; 25x? — 30x + 9. 
(a) 7x - 4 (b) 5x - 3 
(c) 6x — 5 (d) None of these 
2. Find the L.C.M. of the polynomials. 
(x + 3)? (x — 2) (x + 15 (x + 1 (x 3) (x + 4). 
(a) (x + 3) (x + 1 (x + 4) 
(b) (x + 3)? (x + 1) (x - 2) 
(с) (x + 3Y (x + 1? (х— 2) (x + 4) 
(d) None of these. 
3. Find the L.C.M. of the polynomials: 
2x dx 2; x — 4х” + dx. 
(a) x(x — 2)? (2x + 1) 
(b) x(x — 2) (2x + 1)° 
(c) x(x — 2) (2x + 1) 
(d) None of these. 


4. Find the G.C.D. of 8(x° — х2 +x); 28 (х? + 1). 
(a) 6(x? + x – 1) (b) 4? —x + 1) 
(с) 802 + 2x — 1) (d) None of these 
5. Find the G.C.D. of 4x* + y^, 2х3 — xy? — уз and 2х2 
+ 2xy + y^. 
(a) 2x2 + 2ху + y? (b) 2? + 4ху + у? 
(с) 3х2 + 2ху + у? (а) None of these 
6. Find the G.C.D. of (x + 4)? (x — 3)? and (x – 1) 
(x + 4) (x – 3y. 
(а) (x + 3) (х + 9)2 (Ы) (х + 4) (x — 3) 
(с) (x + 4) (x – 3)2 (d) None of these 
7. Find the L.C.M. of the polynomials. 
16 —4x^ x^ +x- 6. 
(a) —4(x? — 4) (x + 3) (b) б(х^— 4) (x + 4) 
(с) 862 — 6) (x + 3) (d) None of these 
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8. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Find the G.C.D. of x? — 4 and х? — 5x + 6. 


(Оха (b)x-2 
(c)x +4 (d) None of these 


. The Н.С.Е. (Highest Common Factor) of two 


Polynomials is (y — 7) and their L.C.M. is y? — 10y? 
+ 11у + 70. If one of the polynomials is у? — 5y — 
14, find the other. 

(а) у2 – 12у + 35 (Ы) у? – 8у + 35 

(с) y»? — 14у + 45 (d) None of these 

If (x — 4) is the G.C.D. of x? — x — 12 and x? – mx 
— 8, find the value of m. 

(a) 4 (b) 6 

(c) 2 (d) None of these 

Find the G.C.D. of the polynomials 

(x — 2)? (х + 3) (х – 4); (х – 2) (х + 2) (х- 5). 
(а) (х – 4) (b) (x - 6) 

(c) (x — 2) (d) None of these 

For what value of a, the G.C.D. of x? — 2x — 24 
and x” — ax — 6 is (x — 6)? 

(a) 7 (b) 5 

(c) 9 (d) None of these 

The L.C.M. and H.C.F. of two polynomials p(x) 
and а(х) are 36x*(x + a) (х? — а?) and хх - a), 
respectively. If p(x) = 4x? (2 — a), find g(x). 

(a) iocur — а?) (БӨХ (3087) 

(c) 9х(х3 — а?) (d) None of these 

If (x — a) is the G.C.D. of x? — x — 6 and x? + Зх – 18, 
find the value of a. 

(a) 3 (b) 6 

(c) 9 (d) None of these 

The G.C.D and L.C.M. of two polynomials p(x) and 
q(x + a) and 12x?(x + a) (x? — a’), respectively. If 
p(x) = 4х (x + a)’, find g(x). 

о — а?) еа 

(с) 4x°(x? – а?) (d) None of these 

Find the G.C.D. of 8(x^ — 16) and 12(x° — 8). 

(a) 6(x — 2) (b) 4(x – 2) 

(c) 8(x — 2) (d) None of these 

Find the L.C.M. of the polynomials (x + 3) (6x? 
+ 5х + 4); (2х2 + 7x + 3) (x + 3). 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


(а) —(х + 3?(3x — 4)(2x + 1) 
(b) (x + 3)°(3x — 4)(2x + 1) 
(с) (x + 3P(3x + 4)(2x + 1) 
(d) None of these 


Find the G.C.D. of the polynomials 36x? — 49 and 
6x? — 25x + 21. 

(a) 8x – 9 (b) 9x — 5 

(c) 6x — 7 (d) None of these 

Find the L.C.M. of the polynomials: 


30x? + 13x — 3; 25x? — 30x + 9. 

(а) —(5х — 3Y? (5x + 3) (6x – 1) 

(b) (5x — 3) (5x + 3) (6x — 1) 

(с) (5x + 3)? (6x — 1) 

(d) None of these 

Find the G.C.D. of the polynomials 6х? + 11x and 
2i +х-3. 

(a) 4x + 5 (b) 2x - 3 

(c) 2x 4 3 (d) None of these 


The H.C.F of two expressions p and q is 1. Their 
L.C.M. is: 


(a) (p 54) (b) (p — 4) 
Opa (ау — 
Pq 


The Н.С.Е. of (2x? — 4x), (3x4 — 12x?) and 
(2x5 = 2х* = ay?) is: 

(a) 2x(x + 2) (b) 2x(2 — x) 

(c) 2x(x — 2) (d) x(x — 2) 

The product of two non-zero expressions is (x + y 
+ z)p?. If their Н.С.Е. is p°, their L.C.M. is: 


(a) (x * y)p (b) (v + Dp 

(с) (2 + x)p (d) (x +y + 2)р 

If (x — 1) is the Н.С.Е. of (х2 — 1) and [p - q 
(x + 1)] then: 


(a) p = 2q (b) 4 = 2p 

(c) 3p = 24 (d) 2p = 3p 

The L.C.M. of (х2 – 2), (х? – y), (à – х2у – ху? 
+ у?) is: 


(a) к+у) (2-3) Q2 + y? + xy) 
(b) (х + у) (х – у)? (02 + у + xy) 
(c) (х + у) (х – у)? (2 + y? – ху) 
(d) (x + у)? (х – у)? 
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7. (а) 








1. (b) 
14. (а) 15. (а) 16. (b) 17. (а) 18. (с) 19. (b) 20. (c) 21. (c) 22. (d) 23. (d) 24. (a) 25. (b) 


2. (с) 3. (а) 4.(b 5. (а) 6.(c) 8. (b) 9. (а) 10. (c) 11. (c) 12. (b) 13. (c) 





EXERCISE- I 


EXPLANATORY ANSWERS 


. (b) Here, 
р(х) = 3 + 13x — 30x? = 3 + 18x — 5x — 30x? 
= 3(1 + 6x) — 5x(1 + 6x) 
= (3 — 5х) (1 + бх) 
= – (5x — 3) (1 + 6x) 
g(x) = 25x? — 30x + 9 = (5x – 3)? 
G.C.D. of numerical factors = 1 and highest degree 
of common division. 
= (5х — 3) = С.С. 
. (©) р(х) = (х + 3)? (х – 2) (х + 1)? 
а(х) = (x + 1)? (x + 3) (x + 4) 
L.C.M. = (x + 3)? (x + 1) (x - 2) (x + 4). 
. (а) We have, 
р(х) = 2х2 – 3х — 2 = 2х2 — 4х +x- 2 
= 2x(x — 2) + 1(x - 2) = (2x + 1) (х - 2) 
а(х) = х? — 402 + 4x = x(x? — 4x + 4) = x(x — 2) 
L.C.M. = x(x - 2. (2x + 1). 
. (b) We have the factorization 
р(х) =8(x3 — х2 + x) = 23 x. (x —x +1) 
g(x) = 28 + 1) = 27.7. (x + D G2 —x +1) 
G.C.D. of numerical factors = 2? and, the highest 
degree common divisor = x* — x + 1. 
Therefore, required G.C.D. = 2202 — x + 1) 
= 402 — x + 1). 
. (a) Ist Expression = (2х2 + у2)? — (2ху)? 
= (2x7 + у? + 2ху) (2x7 + y? — 2xy) 
273) - yœ- у) 
-2((х-у @ + ху + у?) 5) (х – у) 
= (x - у) (2x? + 2ху +2? - у?) 
= (x - у) (2x? + 2ху + у?) 
Hence, G.C.D. = 2x2 + 2xy + y^. 
. (с) Let, р(х) = (x + 4)? (x — 3) and g(x) = (x - 1) 
(x + 4) (х - 3 
The highest degree common divisor is (x + 4) (x — 3)? 
The G.C.D. of given polynomial is (x + 4) (x — зу. 

















2nd Expression = (2x? 








7. (a) We have, 


10. 


р(х) = 16 — 4х2 = 4(4 — х2) 
= 42 —x) (2 + x) = – 4(х - 2) (х + 2) 
g(x) =x? +x —6 = х2 + 3x - 2x 6 
= x(x + 3) – 2@ + 3) = (х + 3) (х - 2). 
L.C.M. = - 4(x - 2) (x + 2) (x + 3) 
= — 4 (x? — 4) (х + 3). 





. (b) Let, p(x) = 2-42 х2 – 22 


= (x + 2) (x - 2) 

And, g(x) = x? — 5x + 6 = x? — 2x — 3x +6 

= x(x — 2) – 3(x — 2) = (x — 2) (х- 3). 

The highest degree common divisor is x — 2. 
Тһе G.C.D. of р(х) and q(x) is x — 2. 





. (a) Н.С.Е. = (y - 7) 


L.C.M. = у? - 105? + Пу + 70 
р(х) = у? - 5y- 14 

40) =? 

L.C.M. of two polynomials 


_ Ist Polynomial Ind Polynomial 





H.C.F. of two polynomials 


т.с.м.= 2040) 
Н.С.Е. 
(у —5y-14)x q(x) 
(у-7) 
(y - TY? 10у? +11у +70) 
(y? -5y -14) 





y! -10y? +11y+70= 





q(x) = 


= (0 —7)у— 5) 

=y? – 12y + 35. 

(c) Н.С.Е. = (x - 4) 
P(x) = х2 - х - 12 = (х 
g(x) = х2 — mx – 8 





4) (x + 3) 


As (x — 4) is common in p(x) and g(x). Hence, x - 4 
should be a factor of x? — mx — 8. 
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Thus, putting (x — 4) = 0 in q(x), we get (Remainder 


п. 


12. 


13. 


14. 


15. 


16. 


17. 


theorem) 
g(x) = х2 — mx – 8 








404) = 42 - тх4- 8 = 0 = 16 – 4т – 8 = 0 
5 т = 2, 

(с) Let, p(x) = (x – 2 (x + 3) (x – 4) 

and, g(x) = (x 2) (x + 2) (x - 5) 





the highest degree common divisor of the given 
polynomials is x — 2. 
The G.C.D. is х- 2. 
(b) Here,p(x) = x? — 2x — 24 
and, q(x) = х2 — ax — 6 
Since (x — 6) is the G.C.D. of p(x) and q(x), 
(x — 6) is a factor of p(x) and а(х) both 





= p(6) = q(6) 
->26-2х6-24-36-ах6-6 
->:4 25. 


(с) We know that, 
р(х) x g(x) = L.C.M. x Н.С.Е. 


4x?(x? — а?) x q(x) = 36 x(x + a) (х? + a) x(x — a) 


» 36x (x — а?)(о? - а?) 


Ax (x! - a?) 





q(x) -29x' (X -a). 
(a) Let, px) =x? - x - 6 

and, g(x) = x? + 3x – 18 

Since (x — a) is the G.C.D. of p(x) and q(x), 


(x — a) is a divisor of p(x) and а(х) or (x — a) is a 


Factor of p(x) and q(x) both. 

> pla) = 0 and q(a) = 0 = p(a) = (а) 
>a -а-6 = а? + За – 18 
-54а4-012-5»48-53, 

L.C.M. x H.C.F. 


(x)= 
(а) q(x) $6) 


Е 12x? (x + a) (x? — a’) x(x +a) 
Ax(x +a) 





sx =a). 


(b) р(х) = 8(x* — 16) 

= 4x2(x? + 4) (x + 2) (x - 2) 

q(x) = 126? - 8) 

= 4 x 3(x — 2) (х2 + 2x + 4) 

1268 — 8) 

Hence, G.C.D. = 4(x - 2). 

(a) р(х) = (x + 3) (6 + 5x + 4) 
= (x + 3) (-6х2 + 8x — 3х + 4) 
= —(х + 3) (3x – 4) (2х + 1) 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


а(х) = (2х? + 7x + 3) (х + 3) 
= (2x + 1) (x + 3) (x + 3) 
L.C.M. = -(x + 3)? (3x — 4) (2х + 1). 
(с) p(x) = 36x? — 49 
= (6х)? — (TY = (6x + 7) (6x — 7) 
q(x) = 6x? — 25x + 21 
= 6x7 — 18x — 7x + 21 
= 6x(x — 3) – 7(х — 3) 
= (6x — 7) (x — 3); 
G.C.D. = (6x - 7). 
(b) 30x? + 13x — 3 = 30x? + 18x – 5x - 3 
= 6x(5x + 3) — 1(5x + 3) 
= (5x + 3) (6x — 1) 
g(x) = 25x? — 30x + 9 
= 25x? — 15x — 15x + 9 
= 5x(5x — 3) — 3(5x — 3) = (5x – 3)? 
L.C.M. = (5x — 3)? (5x + 3) (6x — 1). 
(с) p(x) = 6x? + 11x + 3 
= 6x7 + 9x + 2x + 3 
= 3x(2x + 3) + 1(2x + 3) 
= (2х + 3) (3х + 1) 
g(x) = 2x? + x — 3 = 2x? + 3x – 2x - 3 
= (2х + 3) (х — 1) 
G.C.D. = (2х + 3). 
Product of expressions 
Н.С.Е. 


























(с) 1.С.М- 


(d) 2x? — 4х = 2x(x — 2) 

3xt — 12x? = 32002 — 4) = 3x°(x 
2х5 — 2x4 — 4x3 = 2x0 — x — 2) 
= x(x — 2) (x + 1) 

2 Н.СЕ = x(x - 2). 





2) (x + 2) 





Product (x+y+z)p° 


d) L.C.M.- 
ч H.C.F. р? 





=(x+y+z)p. 


(a) Since (x — 1) is the H.C.F., it will divide each one 
of the given expressions. So, x = 1 will make each one 








zero 
рх1?—4(1+1)=0 огр = 24. 
b) -37 = (к-у) (х +у), 


xX -y = (х - у) @ ay y’), 


хў - xy – xy? жу = хх - y) - ух - у) 
-(х-у)07-у) 
-(х-у) (ху) 

L.C.M. = (x - у} (x + y) (х2 + у? + ху). 
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LINEAR EQUATION IN ONE VARIABLE 


A linear equation in one variable is an equation of the 

type ax + b = 0 or, ax = c, where a, b, c are constants 

(real numbers), a # 0 and x is an unknown variable. 
The solution of the linear equation ax + b = 0 is 


xm 22, We also say that — 2 is the root of the linear 
a a 


equation ax + b = 0. 


For example, the equation 2x + 3 = 0 is a linear 
equation in one unknown variable x. Its solution or 


: 3 
root is — —. 
2 


LINEAR EQUATION IN TWO VARIABLES 


A linear equation in two variables is an equation of the 
type ax + by + c = 0 or ax + by = d, where а, b, c and 
d are constants, a = 0, b = 0. 
For example, 3x + 4y + 7 = 0 and 2x - 3y = 5 аге 
linear equations in two variables x and y. 
Methods of Solving Two Simultaneous Linear Equations 
1. Method of Substitution 


Step 1. Find the value of one variable, say y, in terms 
of the other, 1.e., x from either equation. 

Step 2. Substitute the value of y so obtained in the 
other equation. Thus, we get an equation in 
only one variable x. 

Step 3. Solve this equation for x. 

Step 4. Substitute the value of x, thus obtained, in step 


1 and find the value of y. 
Illustration 1: Solve 2х + 3y = 7, 3x - y = 5. 
Solution: The given equations are 
x+y=7 2-00) 
and, 3x — 2y = 11 ...(2) 
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From Equation (1), we get y = 7 — x. 


Substituting y = 7 — x in Equation (2), we get 
3х-2(7-х)=11 => 3x- 14 + 2х = 11 
=> 5х= 25 => х= 5. 





Substituting this value of x in Equation (1), we get 
S$+y=7>y=7-Sory=2. 

Hence, x = 5, y = 2 is the required solution. 

2. Method of Elimination 


Step 1. Multiply both the equations by such numbers 
so as to make the coefficients of one of the 


two unknowns numerically the same. 


Step 2. Add or subtract the two questions to get an 
equation containing only one unknown. Solve 


this equation to get the value of the unknown. 


Substitute the value of the unknown in either 
of the two original equations. By solving that 
the value of the other unknown is obtained. 


Step 3. 


Illustration 2: Solve: -бх + 5y = 2, -5x + бу = 9. 


Solution: The given equations are 


-бх + 5y = 2 (1) 

—5х + бу = 9 ...(2) 
Multiplying Equation (1) by 6, 

—36x 4 30у = 12 ...(3) 
Multiplying Equation (2) by 5, 

—25х + 30у = 45 ... (4) 


Subtracting Equation (4) from Equation (3), we ge 
-Пх--33 or x = 3. 

Substituing x = 3 in Equation (1), we get 
-18 + 5у = 2 огу = 4. 

Hence, x = 3 and у = 4 is the required solution. 
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3. Short-cut Method 
Let, the two equations be 
ax + Буу = с, 
a,x + boy = Cp. 
The solution is written as 























x Б у в —1 
bc, - bye, са; — C0 a,b, — a,b, 
i.e., x bc, -b,c y=- са, -с;4 | 
a,b, — a,b, a,b, — a,b, 
Illustration 3: Solve 3x + 2y = -25, -2x - y = 10. 
Solution: The two equations are 
3x + 2y = 25 
—2х – у = 10 
The solution is given by 
x У 
2х10—(—1)х(—25) (-25)х(-2)-3х10 
-1 
© 3x(-1)-(-2)x2 
x -i 
ud эг 


or, x = 5, у = -20. 


Consistent and Inconsistent Equations 
When a system of equations has a solution, the system 
is called consistent. And when a system of equations has 
no solution, the system is called inconsistent. 
Test for Consistency 

If we are given two linear equations 


a,x + руу = c, and ax + Буу = су. Then, 


b, 
(a) If ЕЕ —, the system will have exactly one 
а, 2 
solution and will be consistent. 


The graphs of such equations will have intersecting lines. 


a b с . Е 
(b) If + = — = —, the system is consistent and 
2 b, €, 
has infinitely many solutions. 


The graphs of such equations will have coincident lines. 


a b С А 
(с) If + = + = -L, the system has no solution 
2 2 С 


and is inconsistent. 


The graphs of such equations will have parallel lines. 


Illustration 4: For what values of k, will the system 
of equations Ах + 2y = 5 and 3x + у = 1 have a unique 
solution? 
Solution: If the given system of equations has a unique 
solution, 


а, b, 
Hence, for К = 6, the given system of equations will 
have a unique solution. 
Illustration 5: For what value of k, the system of 
equations 3x + 4y = 6 and 6x + 8y = k represent, 
coincident lines? 
Solution: If the given system of equations represents 
coincident lines 








a, b с 3 4 6 
ы 2: > езе 
а, b, с; 6 8 4 
рс 6х8 үр 
4 


Illustration 6: For what value of k the equations 9x 
+ 4y = 9 and 7x + ky = 5 have no solution? 

Solution: The given system of equations will have no 
solution 


4 Ь 4 9 
dá HF > —=— + – 
Ь, 7 К 5 


= ӨВ = 28 or k= 22, 
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10. 

















ЕХЕВС15Е-1 | | 
. Solve: x + y = 3, 2x + Зу = 7. (a) 0 and 1 (b) 1 and 2 
(a)x=2,y=1 (р) х= 1, у= 2 (с) 2 апа 3 (d) 1 and 3 
(с) х= 3, у= 2 (а) None of these | : 1 
11. The number of solutions of the equations х+—=2 
. Solve: x + y = 7, 3x -2y = 11 and 2xy — 3y = 2 is: y 
(а)х=7,у=3 (0) x =5,y =2 (a) 0 (b) 1 
()х-5,у-3 (4) None of these (c) 2 (d) None of these 
. Solve: 7x + Пу = 1, 8х + 13y = 2 12. The equations ах + b = 0 and сх + d= 0 are consistent, 
(а) х--5,у-3 фух--7,ус-2 if: 
()x2-3y-22 (d) None of these (a) ad = bc (b) ad + bc = 0 
. Solve: 8и — 3v = Suv би — Sv = —2uv (c) ab — cd = 0 (d) ab + cd = 0 
_ _ 22 2411.13 13. The solution to the system of equations |x + y| = 1 
(a) = 937" 33 (b) ий” аг and x — y = 0 is given Бу: 
1 1 
11 22 = pS — b х=у=—— 
(c) w=—,v=— (а) None of these a 2 (0) 4 2 
23 31 1 _1 
. Solve: 2(3и — v) = Suv, 2(и + Зу) = Suv (с)ух=1,у=0 (d) х=у ae Е 
(а) и= 2, у= 1 (6) и= 3, у= 2 . ГЕ 5 151. 7 
()и-4,у-3 (4) None of these 14. Inthe system of the equations - + г 2 : + aT 
| : p Sa 1 1 3 А 
о ша аы and —+—=-, values of x, y and z will be: 
()х-2,у--1 (b)x=-2,y=1 a 
(с) х= 1, у= -1 (9) None of these (a) 4, 3 and 2 (b) 3, 2 and 4 
(c) 2, 3 and 4 (d) 3, 4 and 2 
2х у 4 а 
. Solve for x and y: ar ie зан 15. If 2x + y = 35 and 3x + 4y = 65, then find the value 
(a) х= 2а, y =-2b (Ы) х = За, у = -3b E 
(c) x = За, у= -2b (а) None of these of Y 
6 8 (a) 2 (b) 1 
. Given: 4x+—=15 and 6х-—=14. Find ‘p’ if, (c) 3 (d) None of these 
У У 
= Hy = 16. I am three times as old as my son. 5 years later, I 
у = px - 2. 
5 7 shall be two and a half times as old as my son. How 
(a) = (b) — old am I and how old is my son? 
3 
? (a) 45 years, 15 years (b) 40 years, 10 years 
(c) 4 (d) None of these (c) 60 years, 25 years (d) 50 years, 20 years 
3 17. A man has some hens and cows. If the number of 
1 3 2 heads be 48 and number of feet equals 140, then the 
Given: — + зу 6 апа 3 + 3 = 0. Find ‘a’ for which number of hens will be: 
у=а- 4 (а) 26 (b) 24 
(a) 1 (b) 0 (c) 23 (d) 22 
(c) 2 (d) None of these 18. 349 were divided among 150 children. Each girl got 
50 paise and a boy 25 paise. How many boys were 
2 4 21 
If 4-5 and е 28 , where x #0, у ж there? 
X у ху х у ху (a) 100 (b) 102 
0, the values of x and y are, respectively (c) 104 (d) 105 
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19. Find the condition for the following system of linear 


20. 


21. 


. If (9 – 3x) - (17x 


equations to have a unique solution: 

ах + by = c, Їх + ту =n. 

(а) ап = cl (b) am = Ы 

(с) бт жа! (4) None of these 


Find the value of (с for which the system: 
kx + 2y = 5, 3x + у = 1 has a unique solution. 


22. Find the value of k for which the system of equations 


2x + 2y = 5, 3x + ky = 7 has no solution. 


(a) 5 (b) 7 
(c) 3 (d) 9 


. Find the value of k for which the system of equations 


2х + Ку = 1, 3x — у = 7 has а unique solution. 


(4) К= 6 (b)k #9 p2-2 kee 
(с) kK #6 (d) None of these (a) 3 (b) 3 
Find the value of c for which the system 2 2 

un I pee 
cx + Зу = с— 3, 12x + су = c has infinitely many (c) k# 3 (4) 3 
solutions. 
(a) 6 (b) 8 
(c) 4 (d) None of these 

EXERCISE-2 


(BASED ON MEMORY) 


. If 3x + 4y – 22 + = 17, 7x + 2y + 112 + 8 = 23 


and 5x + 9y + 6z — 4 = 18, then what is the value 
of x + у +z – 34? 
(a) —28 
(c) -31 


(b) -14 
(d) -45 
[SSC CGL Tier-II CBE, 2018] 


. If LP WE Ig then what is the value 
2 4 8 
of x? 
1 -1 
a) — b) — 
(a) т (5) 4 
(c) 4 (4)-4 


[SSC CGL Tier-I CBE, 2017] 





AE A2 5-2 then the value of х is 


—5 
= 


-3 
(c) (d) = 


[SSC CGL Tier-I CBE (Exam), 2017] 
10) = 1, then the value of x is 


(a) 1 (b) -1 
-9 
Ф 10 


[SSC CHSL (10+2) Tier-I CBE, 2017] 





9 
(c) 10 


. If a+ b = 2c, then the value of 








(5x-y). a what is the value of 
(5х+у) 7 
(4x +y +4ху)_„ 
(9х? +16y° +24xy) 
8 3 
а) — р 
(а) 3s 0) 7 
18 ! 
с) — 4) = 
(c) 49 (Ф 6 


[SSC CGL Тіег-І CBE, 2017] 











ites en) ete м... 
a+b х-4а х-4Ь 
15: 
(a) 0 (5) 1 
(c) 2 (d) 4 


[SSC CPO SI, ASI, 2016] 


a 








equal to (where а + b = c) 


(a) —1 (b) 1 

1 

(c) 0 (d) 5 
[SSC CGL Tier-I (CBE), 2016] 


8. The value of 








| : + l + : | 18 
(p-n(n-q) (n-qYq-n) (q—-pXp-n) 
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10. 


11. 


12. 


13. 


14. 


15. 


(a) 1 (b) 0 
()ptqtn a 
рға 


[SSC ССІ. Тіег-І (CBE), 2016] 





. 2x — ky + 7 = 0 and бх - 12у + 15 = 0 has no 


solution for 
(a) k = —4 
(c) к= 1 


(6) k= 4 
(d)k=-1 
[SSC (MOR), 2015] 


The value of 











1 1 1 1 1 . 
В 46-48 48-2 48-/7 3-48 _ 
(a) 0 (b) 1 
(c) 5 (d) 7 


[SSC (MOR), 2015] 





1 
If 24x43 = , then the simplest value of x is 
2443 


(a) 1 
(c) 2 


(b) -2 
(d) -1 
[SSC (MOR), 2015] 


If залга. where a#b#c#0 then 
b с а 

the value of a*b*c? is 

(a) 0 

(c) abc 


(b) 1 
(d) -І 
[SSC (MOR), 2015] 


2. 
If Е 7 then the value of к 1 
x x +7х+1 
3 
a) — b) 2 
(a) 7 (b) 
1 d) = 
(c) (d) E 


[SSC, 2015] 





1 
If x= then (x + 1) equals to 
4241 


(b) 42-1 
(d) 42 


(a) 2 


(c) 4241 
[SSC, 2015] 


If 4x+5y=83 and 3x:2y 2 21:22, then (y — x) 
equals: 
(a) 3 
(с) 7 


(b) 4 
(d) 11 
[SSC, 2014] 


16. The sum of 2 numbers is equal to 25 and their 


17. 


18. 


19. 


20. 


21. 


22. 


difference is 20. The ratio of the two numbers is: 
(a) 9:1 (b) 7:9 
(c) 3:5 (d) 2:7 

[SSC, 2014] 


25 = 47 =8 апі xyz = 288, then value of 


1 1.1 

—+—+— is 

2x 4у 82 

@ H (b 1 
12 96 

825 (dit 
96 9 


[SSC (EVE), 2014] 








ҥ £4.27 —1 and E UN = 0, where p, q, r and 

a b c р qr a x x 
a, b, c are non-zero, then the value of P+ 
is © 
(а) —1 (b) 0 
(c) 1 (d) 2 

[SSC (MOR), 2014] 

The equations 
3x + 4y = 10 
—x+2y=0 
have the solution (a, b). the value of a + b is 
(a) 1 (b) 2 
(c) 3 (d) 4 


[SSC (MOR), 2014] 


If 2x+ Зу л and a2, then the value of 


8x + 27y! is 
en 


(a) : (5) 583 
583 
(c) а (d) 187 


[SSC, 2014] 
If 999x + 888y = 1332 and 888x + 999y = 555, then 
x? — y? is equal to 
(a) 8 
(c) 5 


(b) 9 
(d) 7 

[SSC, 2014] 
If a, b, с are positive and a + b + c = 1, then the 


1. 1 1 
least value of —+—+— is 
a b c 
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23. 


24. 


25. 


26. 


27. 


28. 


(a) 3 
(c) 9 


(b) 1 
(d) 5 
[SSC, 2014] 


Rubina could get equal number of $55, $85 and 
2105 tickets for a movie. She spents 2940 for all 
the tickets. How many of each did she buy? 


(a) 12 (b) 14 
(c) 16 (d) Cannot be determined 
[IBPS Bank PO, 2011] 


Rohit has some 50 paise coins, some 32 coins, some 

71 coins and some $5 coins. The value of all coins 

is 250. Number of 32 coins is 5 more than the $5 

coins. 50 paise coins are double in number than 71 

coin. Value of 50 paise coins and $1 coins 18 326. 

How many 32 coins does he have? 

(a) 4 (b) 2 

(c) 7 (d) Cannot be determined 
[Union Bank of India PO, 2011] 


The cost of 5 chairs and 3 tables is 22110. Cost of 
1 chair is 3210 less than the cost of 1 table. What 
is the cost of 2 tables and 2 chairs? 


(a) 21660 (b) 21860 
(c) 32600 (d) Cannot be determined 
[Bank of Baroda PO Examination, 2011] 


A students was asked to divide a number by 6 and 
add 12 to the quotient. He, however, first added 
12 to the number and then divided it by 6, gets 
112 as the answer. The correct answer should have 
been: 


(a) 124 
(c) 118 


(b) 122 
(d) 114 
[SSC (GL), 2011] 


The value of k for which the graphs of (A — 1)x + 
у— 2 = 0 and (2 - k)x — 3y + 1 = 0 are parallel is: 


(a) 1 
2 


(c) 2 


(ы) _1 
2 


(d) 2 

[SSC, 2011] 
The graphs of x + 2y = 3 and 3x — 2y = 1 meet the 
y-axis at two points having distance: 


8 . Р 
(а) 3 units (b) : units 


(с) 1 units (а) 2 units 


[SSC, 2011] 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


An amount of money is to be divided among P, Q 
and R in the ratio of 3:5:7 respectively. If the amount 
received by R is 54000 more than the amount received 
by Q, what will be the total amount received by P 
and О together? 


(а) 28000 
(с) 216000 


(5) 212000 
(а) Cannot be determined 
[Allahabad Bank PO, 2010] 


The total marks obtained by a student in Physics, 
Chemistry and Mathematics together is 120 more 
than the marks obtained by him in Chemistry. What 
are the average marks obtained by him in Physics 
and Mathematics together? 


(a) 60 (b) 120 

(c) 40 (d) Cannot be determined 
[Allahabad Bank PO, 2010] 

Deepak has some hens and some goats. If the total 


number of aminal heads is 90 and the total number 
of animal feet is 248, what is the total number of 
goats Deepak has? 


(a) 32 (b) 36 

(c) 34 (d) Cannot be determined 
[Punjab National Bank PO, 2010] 

The sum of the 2 digits of a numbers is 15 and the 


difference between them is 3. What is the product 
of the 2 digits of the 2 digits number? 
(a) 56 (b) 63 
(c) 42 (d) None of these 
[Punjab National Bank PO, 2010] 


If 2x + Зу = 78 and 3x + 2у = 72, what is the value 
of x + y? 


(a) 36 (b) 32 

(c) 30 (d) Cannot be determined 
[Punjab National Bank PO, 2010] 

There are some parrots and some tigers in a forest. 


If the total number of animal heads in the forest are 
858 and total number of animal legs are 1746, what 
is the number of parrots in the forest? 


(a) 845 (b) 833 
(c) 800 (d) None of these 
[Corporation Bank PO, 2010] 


There are 2 numbers such that the sum of twice the 
first number and thrice the second number is 100 
and the sum of thrice the first number and twice 
the second number is 120. Which is the larger 
number? 
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(а) 32 (b) 12 36. The sum of twice of a number and thrice of 42 is 
(c) 14 (d) 35 238. What will be the sum of thrice of that number 
[Corporation Bank PO, 2010] and twice of 42? 
(a) 245 (b) 250 
(c) 264 (d) 252 


[Syndicate Bank PO, 2010] 
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14. (b) 15. (с) 16. (а) 17. (а) 18. (с) 19. (b) 20. (с) 21. (a) 22. (c) 23. (с) 











ЕхЕВСІЅЕ-2 





1. (с) 2. (а) 3.(d) 4. (с) 5. (а) 6. (с) ТО 8. (Ы) 9. (Ы) 10. (c) 11. (а) 12. (b) 13. (d) 


14. (d) 15. (b) 16. (а) 17. (b) 18. (c) 19. (a) 20. (a) 21. (d) 22. (c) 23. (а) 24. (c) 25. (a) 26. (b) 
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|| EXPLANATORY ANSWERS || 
EXERCISE-I 
= 1-11 1-112 
1. @xty=3 -0) From Equation (1), x= 0 _ ( )_3 
2х + 3y = 7 dui) 7 7 
y=3-x [From Equation (1)]; х=-3 and y = 2. 
2x + 3(3 – х) 27 => 2x 49 - 3x = 7 4. (с) 8u - 3v = 5uv, 
> -х--2,іс,х-2 би — 5v = -2uv 
апа, у= 3 –- 2 = I. Dividing both equations by uv, we get 
х= 2апду= 1. 
Е 8 =5 and з 2. 
2. (5) х-у-7 2-(1) v t vo 
3x - 2y = 11 3202) 
ymT—Xx [From Equation (1)]; Putting 1 =х апа 1 = y, we get 
3х-02(7-х)-11 3х = 14 + 2x = 11 К u 
zc» 3X5 85 X225 8х – Зу = 5 .44(1) 
x = 5 and, у = 2. and, бх — 5y = 2 2.0) 
3. (©) 7x + Пу=1 -40) Multiplying Equation (1) and Equation (2) by 6 and 8, 
8x + 13у = 2 007) respectively, we have, 
Multiplying Equation (1) and Equation (2) by 8 and 7 48x — 18y = 30 and 48x — 40y = —16 


respectively, we have сайнаа аар 4 tion fi he fi 
Бс diy T ubtracting the iis equation from the first, we get 


Subtracting the second equation from the first, we get 22у = 46, 1.е., [b2] 
—Зу = -6, іе. у = 2 
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From Equation (1), (+з). 








8 8 22 
1 11 
и = and 427223 
ys 23 x 31 
6 2 
. (a) 2(3и – v) = 5uv > ----5 
v u 
2 6 
2(u + 3v) = 5uv > —+—=5 
v u 
: 1 1 
Putting --х and — =y, we get 
У и 
бх -2y = 5 0) 
2х + бу = -2 440) 


Multiplying Equation (1), and Equation (2) by 3 and 1 
respectively, we have 
18x — бу = 15 and 2х + бу = 5 


Adding these two equations, we get 20x = 20, Le., 
= 1 


Е Equation (1), y 6x—5 6x1-5 1 
rom uation 5 = = = 
ee 2 2 2 





. (с) ax + by =a – b and bx-ay=a+b 


=“ and Bis Tas 2 
b b, a a, b, 


а, 
а 





Неге, 


Therefore, a unique solution exists. 

Writing the coefficients in the following array 
b a=b a b 

-а a+b b -=a 


x _ У 
> b(a+b)+a(a—b) b(a—b)-a(a+b) 





we get. 





-1 
=a” =b" 


x y _ 1 


= 
Ыза -W-a а +? 





х= 1 апау = - 1. 
. (а) The given equations are 


xX у 
2--1-2 gi 
2 (1) 
X y 
--1-4 ...(2) 
a b 


Adding (1) and (2), we get 

















35-6 ЕРТЕ enn 
а 3 
Putting x = 2а in (1), we get 
398 ELS -, дыў 25 
a b b 

> 2=2-4=-2 

b 
=> y=-2b 


Hence, the required solution is x = 2a, у = —2b. 


. (c) We have, 4х+ 2—15 2L) 
у 
See = 2.0) 
у 


Multiplying equation (1) by 3 and equation (2) by 2, we get 


(ee as 443) 
y 

12x - 16 =28 ...(4) 
y 


Subtracting equation (4) from equation (3), we get 


34 34 








Putting y = 2 in equation (1), we get 








4х+” =15 => 4х+3=15 4х=15—3 
4x = 12 ae 2% 
14 


Hence, the solution is x = 3, y = 2. Now, 


у=рх-2 > 2 => р(3)-2 


4 
3p=4 > р--. 





3 
. (b) We have, 222 T .44(1) 
х 3y 6 
2 
Зай ...(2) 
х у 


à 1 1 
Putting —=и and --и,уге get 
v 


X 
2 1 
2и+-у=- (Э 
лаг (3) 
Зи + 2у = 0 --(4) 





1 
Multiplying equation (4) by 3 we get 


2 
1%-у-0 si 
1 3” (5) 
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11. 


12. 


13. 


Subtracting equation (5) from equation (3), we get 


и=— 


1 
Putting и 2 in (4), we get 





(zen 0 => | di 0 
6 2 



































2v v : 
2 4 
Now, u ! LEN > х-6 
6 x 6 
and, v 1 > l | у--4 
4 y 4 


Hence, the solution is x = 6, у = —4. Again, 
-4 => a(6)-4 
> ба--4-4 > ба-0 


у=ах-4 > 


(d) Multiplying each equation throughout by xy, we get 
3x + 2y = 9 and, 9х + 4y = 21 
On solving these equations, we get 


х= 1,y =3. 





| | : 1 1 
(a) First equation gives --2-хог,у- 
y 2-х 


second equation is у(2х - 3) = -2 

2x-3 _ 
2 

or, 2x — 3 =-4 + 2x 


or, 





2 4 2х-3=-20-х) 


This gives 1 = 0 
This is impossible. So, these is no solution at all. 
(a) The equations are consistent if 


ре 
с а 


(d |x +y/=1, 0 х+у=1 
ог, -(х + y) = 1 i.e., x + y= -l1 


Solving x + y = 1, x — y = 0, we get 
1 1 
х=— and у-- 
2 n 2 
Solving x + y = –1 and x — y = 0, we get 


1 d -1 
х=—— =— 
2 and y 2 


15. 


16. 


17. 


18. 








1 1 

+ 22 dur dn x,y22,3 
x y 6 xy 

1 1 

+ m 12 у,2 = 3,4 
y z 12 yz 

ax 

yas 

z=4 


(c) We have, 2x + y = 35 2-41) 
3x + 4y = 65 ...(2) 
From equation (1), y = 35 — 2x 

Putting this value of y in (2), we get 

3x + 4(35 – 2х) = 65 => 3x + 140 – 8x = 65 














5х = 65 — 140 = -75 
х шэнэ 215 
-5 
Substituting this value of x in y = 35 — 2x, we get 
у = 35 – 2(15) = 35 – 30 = 5 
и. 
y 5 


(a) Let, that I am x years old and my son is у years old. 
Then, according to the first condition of the problem, 


x = Зу .44(1) 
Five years later, my age = (x + 5) years and шу son’s age 
= (у + 5) years. 


Then, according to the second condition of the problem, 
1 
шал (гә) (2) 
Putting x = 3y from (1), we get 
1 5 
Spec reg > шахааг 


=> бу+10=5(у+5) 

[Multiplying both sides by 2] 

=> бу +10 = 5у + 25 

=> бу – 5у = 25 – 10 

=> у= 15 

Putting у = 15 in (1) in (2), we get x = 3(15) = 45 
Hence, I am 45 years old and my son is 15 years old, at 
present. 

(a) Let, there be x hens and y cows 
Then, x + у = 48 

and, 2x + 4y = 140 

Solving (1) and (2), we get x = 26. 


...(1) 
a) 


(c) Let, the number of boys be x and the number of girls 
be y 
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Then, x + y = 150 21. (a) For the equation, cx + 3y = c — 3 and 12x + cy 
= c to have an infinite number of solutions we must 
25 50 
—— x4 y-49 have, 
100 100 
Solving x + y = 150 and x + 2y = 196, we get x = 104. с 3 (с-3) Е 3 and: = (c -3) 
19. (b) we have, ax + by=c .44(1) 18538 5 сай. 12 к 
Іх + ту = п --(2) => e = 36 and с? =12с - 36 
Неге, a, = а, бі = b, су = с => c=+6and(c- 6)? = 0 
a, =l, = т, с) = п. > c=+6andc=6 
If the given system of linear equations has a unique solution, > с= 6. 
а В a b 22. (с) For no solution to exist. we need 
A 7 => am#bl 
а, b, m 
Шаа n st ae Же 
20. (с) we have, kx + 2y = 5 2-4) а, b, с, 3 k 
„ыш, e 23 F i lution to exist i 
Нака ЕА 08 . (с) For a unique solution to exist. we require 
a, = 3, Б, = 1, с, = 1 a ph 2 а zm 
The given system of equations will have a unique solution d, b, 3 -l 3 
if —2— ie, if, Eat 
а, b, 3 
: TIE k . : 
Le. if ra Le. if 56. 
EXERCISE-2 
(BASED ON MEMORY) 
1. (©) Зх + 4y – 2z +a = 17 => —64x = 5 – 21 
7х + 2y + 112 + 8 = 23 => —64х = -16 
5х + ау + 62 – 4 = 18 16 
Adding all three equations Eid 64 
We get, 1 
15x + 15у + 152 + 13 = 58 == 
сай M Alternative Solution 
xtytzz-à 
Now, (ау 55 ЁС Э 5 
x+y+z=34 2 14 2 8 
=3 -34 5x EJ 5 
= = 
==31 2 141 2 8 
20x (82). 5 
16-3) 8 8 8 
2. (а) 25 Pile? — 20х—84х+21=5 
1 8 ->-64х-5-21--16 
10x — (m зээ. 
2 5 -64 4 
=> = 
4 
10х 5 x) 7 
- 3. (d +—| 2 = 
ин e p) 
20x-84x421 5 а-а. 
> ZEE =~ — 3 2 6 2 
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20x —5 7 8ab 
гс С 6. (с) x= - 
6 2 a+b 
15х23 х 2 
4а a+b 
5х -3 Using componendo and dividendo 
2.2 х+4а _2Ь+а+Ь 
үнс х-4а 2b-a-b 
5 _ at3b 
4. ( (9 – Зх) - (17x - 10) = 1 b-a 
9—3x— 17х + 1021 8ab 
Now, x= 
19 – 20x = 1 a+b 
—20х = -18 х 2а 
БЕКІ.) 4b a+b 
A Using Componendo and dividendo 
= 10 х+4Ь 2ажта-б 3atb 
x-4b 2a+a-b a-b 
s {ау c yu _а+3Ь 3a+b 
5х+у 7 m + nan 
Using componendo and dividendo ТҮСЕРІ: 
LE pus hes 
x+y-5x+ - 
j 4 а+3Ь—3За+Ь 
10х 10 = 
= — b-a 
2y 4 
2b-2a 2(Ь-а 
x 5 = = dug 
5|—|=— b-a b-a 
y 2 
x 1 7. (D) а+ b 22c 
y 2 а+Ь=с+с 
а-с+Ь-с=0 





4х? + у? +4xy 








9x? +16у2 + 24xy 
2 а 4 с 
_ xt) a-c b-c 
(3х ау) а с 














2 ii ( ) 
5-0 =(a— Cc 
0) Же 


ini аз-2 й=с 


CODI s. œ | І 1 | | 


(р-п)(п 4) (8 qq p (а pXp-n) 














2 
1 
IE q-p*p-n*tn-d jg 
Е NE. (p - nn - qXa - p) 
(эх) 
9. (b 2x - y +7 =0 
29-54 6x — 12у + 15 =0 
25 25 These two equations has no solution of 
4 NL 
8 6 -12 





2 K=4 
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10. 


11. 


12. 


13. 


14. 


(2-2 1201 i o] 
47-48 48-45 «58-2 «8-7 3-48 


Rationalizing each term, we get the denominator of each 
term will be 1. 


= 7 e e (Vo - J5)-- 45  2- (V8 +47) 34-48 


=2+3=5 














1 
2445 


Rationilizing the R.H.S. 





(a) 24x43 = 








= 24x43 =2-V3 


х=1 














1 1 1 
(b) а---%---с-- 
b c a 


ab+1 bc-l ас-1 
el - m 
b с а 








х +1= х (1) 














x? +7х 





х+3х 4х . 
= sal Using eqn. (1)]. 
x+7x 8x 2 l xis: 



































3х 21 
15. (b) —- — 
2y 22 
x 2l " 2 7 x y 
y 22 3 11 7 11 
Now, according to the question, 
4х + 5y = 83 


=> 4x7k+5xilk = 83 

=> 28k +554 = 83 
83k =83 => k=l 

=> x=7andy=11 
у-х-11-7-4 








16. (a) Let, numbers be х and у. 
Now, according to the question, 


x+y = 25 be 


х-у-20 
On adding (1) and (2), we have, 
2x = 45 
> x= ш =22.5 
2 
From equation (1), 
22.5 + у = 25 
=> у= 25 – 22.5 = 2.5 
Required ratio = 22.5:2.5 = 9:1 








17. b) 25-47 28 22 So =27 
x = 2y = 32 = k (let) 
Now, xyz = 288 


Kx Kx Kj = 288 
K? =123 
К- 12 

х= 12,у = 6,2= 4 


То find, Kex Цэх Mio Va* Yat Yoram 
18. © 24247 -1 


2 
Squaring on both sides, — (2.9.2) = 12 
a b c 





23 > 3 : 
Poi Lag EIS. R4 
a ы с ab be са 
Also given that, LN AE 0 

p q F 
By solving, we get ад” + bpr + срд = 0. 


Divide with abc in both sides, we get 24" | bar + PI 
abc 


abc abc 


(1) 
0) 


(1) 


-0 


Linear Equations раз 


19. 


20. 


21. 


22. 


(1.е.) Я" P | Pd _ (у, substitute on (1) 


bc qc ab 
we get pA + Wary =1. 
р 2 q ы Ё: 
(a) 3x + 4y = 0 


x- 2y = 102 x22 2x-4y=20 


Solving (1) and (2), 5x = 20 
x=4 
y=-3 


х+у=4-3=1 


(a) 2x + 3y = % 


cube on both sides 


(2х+3у) -( 


8x3 -H27y) +3(2x)(8y)(2x+ 3y)- = 


8х3 +27y° +3(16xy)(2x+ 3y) = 133; 


& +273 +3 “ 2 223 
6Д6 8 


3 2 _ 671 
8х3 +27 у? = A 


(d) 999x + 888y = 1332 

888x + 999y = 555 

Subtract (1) and (2) 

111х = 11у = 777, divide this by 7. 
= 

add (1) and (2) 

1887x +1887y =1887 

divide the equation by 1887 
х+у=1 

Now, x? -у? -(x-y)x(x- y) 
Put values from (3) and (4) 


лх-уі-7хі-7 


(с) For 2% 


Maximum value is obtained when a = b=c 


Leta=b=c= V 


Thus, Le OS 
a b с 


to be minimum, a must be maximum. 


(1) 
(2) 


(1) 
(2) 


(3) 


(4) 


23. 


24. 


25. 


26. 


27. 


(а) Let, total tickets = x 

Then, 55 хх + 85 x + 105 x x = 2940 
=> 245x = 2940 

2940 


245 
=> x= 12 


(c) Let, 50 paise coins = 2x and $1 coins = x both are 
326 then the number of $1 coins will be 13 and number 
of 50 paise coins will be 26. Remaining amount = 50 
- 26 = 24. Now if $5 coins are x in number then 32 
coins will be x 5. Then, with the help of hit and trial 
method €5 coins will be in number and 32 coins will 


be x + 5 = 2 + 5 = 7 in number. 


(a) Let, the cost of one Chair = С 
and the cost of one Table = T 

Then, 5C + 3T = 3110 

and, 

Т-С = 210 or, T=210+C 

Оп putting value of T in Equation (1), 
5C + 3(210 + C) = 3110 

=> 5C + 630 + 3C = 3110 

=> 8С = 3110 - 630 


2480 
= 7% = 3310 


Cost of one Table (T) = 210 + 310 
= 520 


Hence, the cost of two Tables and two Chairs. 


= 2T + 2С 

2 х 520 +2 x 310 
1040 + 620 

= $1660 

(b) Let, the number be x 


Therefore, мм = 112 


= х+12=672 
х = 672 — 12 = 660 
Hence, correct answer 


= un = = 110 + 12 = 122. 





sott) 


2.0) 


(a) The graphs of (k-1) x + y — 2 = 0 and (2 —)х – 3y 


+ 1 = 0 are parallel. 











i > -3k+3=2-k 
2-k 3 
> -3k+k=2-3 2k 2-1 
> eae 


2 
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мое 30. (a) Let, marks got in physics, chemistry and mathematics 
are P, C and M. 


: : Р-С-М-С-120 
Two straight lines ax * by * c, - 0 and 4,x+b,y+c, =0 











: P+M= 120 
are parallel if, 
P+M 
= 60. 
ее 2 
@ № © 
31. (©) (H) Hens has one head and two feet. 
Alternative method: (G) Goats has one head and four feet. 
(С-1х-у-2-0 According to question, 
ас 2 2101) H + G = 90 x0 
2H + 4G = 248 2.02) 
and, (2—k)x—3y+1=0 Multiplying by 2 in equation (1) and subtract 
= el 2H +2G =180 
2H + 4G = 248 
2-k 1 
= х+— (2 
p | 3 ) 5 (2) - S 
-2G = 68..G = 34 
т=т, 
D -. Number of goats = 34 
=? ici oper => 3-3k-2-k Put the value of G in Equation (1), 
1 H + 34 = 90 
ke 
2 H = 56 
32. (4) x - y = 15 ...(1) 
x-y=3 0) 
28. (d) On y-axis, x = 0 Add Equation (1) and (2), 
Putting x =0inx+2y=3, х-9,у-6 
3 Product of two digits of the number = 9 x 6 = 54 
2у=3 > у=— 
2 33. (c) 2x + 3y = 78 (1) 
Putting х-0ш3х-2у-1 3x + 2у = 72 30402) 
1 Multiplying by 2 in Equation (1) and 3 in Equation (2) 
zay =l > у= US and subtract. 
3 1 4x *6y =156 
i ›-ах1 0,— d|0,-— 
Points on y-axis are | 3| ап | : =} 9x +6y = 216 
з ү А 
Required distance -.|(0-0) С т >) —5х=- 60 
х=12 


= /0 +4 = 2 units 


Put the value of x in Equation (1) 
2 х 12 + Зу = 78 


Then х + y = 12 + 18 = 30 





: ЭЛ 
Distance 2 =2 34. (d) Let P be the Parrot and T be the Tiger 
P +T = 858 2-01) 
В both 1 head 
29. (с) Let, P, О and R got 23х, €5x and 7х. шашины 
7x — 5x = 4000 2P + 4T = 1746 ...(2) 
x = 2000 (Because parrot has two legs and tiger has four legs) 


Multiply by 2 in Equation (1) and substract 
Р + О = 3x + 5х = 8x = $16000. саа Ч 0) 


Linear Equations ras 





2Р+2Т 21716 6x 49y 2300 
—2P + AT 21746 6x - Ay = 240 
-21--30 5у-60 
Т = 15 у = 12 
Р = 843 х = 32 
35. (а) 2x + 3y = 100 441) 36. (4) According to the question, number = х 
3x + 2y = 120 ...(2) хх2 + 42 х3 = 238 
Multiply by 3 in Equation (1) and multiply by 2 in Equation 2x = 112 
(2) and then subtracted x = 56 


Again 3 x 56 + 42 x 2 = 168 + 84 = 252 
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28 


INTRODUCTION 


An equation of degree two is called a quadratic equation. 
The general form of a quadratic equation is ax? + bx + 
с = 0, where а, b, с are real numbers, a + 0 and x is a 
real variable. Some examples of quadratic equations are 
x? 4x + 3 = 0, 3x? — 4x + 5 = 0 and 33? + 2x - 3 = 0. 


Roots of a Quadratic Equation 


A root of the equation f(x) = 0 is that value of x which 
makes f(x) = 0. In other words, x = a is said to be a root 
of f(x) = 0, where f(a) is the value of the polynomial 
f(x) at x = a and is obtained by replacing x by a in f(x). 

For example, —1 is a root of the quadratic equation 
x? + 6x + 5 = 0 because (-1)? + 6(-1) + 5 = 0. 


Solution of a Quadratic Equation 


If there is a quadratic equation ax? + bx + c = 0, а = 
0, the roots of this equation are 


-b+ Vb’ 4ac and = b- ү? – 4ac 


2а 2а 





Illustration 1: Solve the following quadratic equations: 
0) 6x7 +x-2=0 
(1) 2x7+x-1=0 

Solution: (i) Using formula: 


- 1+ y- 4(6)- 2) 


The roots are x = 








2x 6 
_-14 749 6 -8 
12 127127 
| Lud 
Le, —,——. 
27 3 


Using factorization: 
6x +x -2=0 6x7 + 4x - 3x - 2 = 0 


<> 2x(3x + 2) - 1(3x + 2) = 0 


Quadratic Equations 







<> (2x + 1) (3х + 2) 20 


< х = o x=- 


wir 


2 
(1) Using formula: 


- 1+ y0- 42)C 1) 


2х 2 





The roots аге х = 


_-1479 _ -143 
4 4 


2-4. 1 
= —, le, —, –1. 
4 4 2 


Using factorization: 








2х2 +х-1=0 <> 202 -2x-x- 1-20 
< 2х(х + П - 1+1 = 0 
e (2x – 1)(х – 1) = 0. 


ex x or x =-l. 


1 
2 
Nature of Roots 
A quadratic equation has exactly two roots may be real 
or imaginary or coincident. 

If ax? + bx + c, a + 0, then D = D? — 4ac is called 
discriminant. 


1. If D > 0, then there are two distinct and real roots 





given by 
"I" -b+ Vb’ 4ac j= -b- Nb — Дас 
2a | 2а | 


2. If D = 0, then there is a repeated real root given by 


b. 
a= nm i.e., roots are real and equal. 
a 


3. If D « 0, then there are no real roots. 
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The roots are rational if D > 0 and D is a perfect 
square whereas the roots are irrational if D > 0 but 
D is not a perfect square. 


Illustration 2: Find the nature of the roots of the 
equations: 

(i) 2x7 +х-1=0 

(1) 2 +x+1=0 

(iii) х2 + 5x +5 = 0 


(iv) “(20524 
3 4 





Solution: (i) D = (1? -4x2x (-1) = 9 > 0. 
Also, D is a perfect square. 
So, the roots are real, distinct and rational. 
(ii) р-(1)2-4хіхі--3<0 
So, the roots are imaginary. 
(1) D = (5)? -4х1х5=5>0. 
Also, D is not a perfect square. 
So, the roots are real, distinct and irrational. 
4 3 
x Я = 


So, the roots аге real and equal. 


(іу) D = (-2)* - 4 x 





Illustration 3: For what value of А will the quadratic 


equation kx? – 2/5 х + 4 = 0 have real and equal roots. 
q 


Solution: D = (-2 4/5 )2 - 4 x k x 4 = 20 - 16k. 


The given equation will have real and equal 
roots if D = 0. 
5 


1.е.,20 — 16k = 0 or k = 28 d 
16 4 


1. Фр + Ja is a root of a quadratic equation, then 





its other root is p — Ja : 


Illustration 4: If 2 + 43 is one root of a quadratic 


equation, find the other root. 


Solution: The other root is 2 — B. 
2. ax? + bx + c can be expressed as a product of two 
linear factors only when D = 0. 


Illustration 5: For what value of k, the quadratic 
polynomial Ах? + 4x + 1 can be factorized into two 
real linear factors. 


Solution: D = (4)? - 4x kx 1 = 16 — 4k. 
The given quadratic polynomial can be factorized 
into real linear factors if D = 0. 


i.e., 16-4kK>0 or -4k2-6 or К< 4. 


Relation Between Roots and Coefficients 
Let, a, B be the roots of the equation, 
ах? + bx +c =0 
Then, sum of the roots 


b coefficient of x 








= а + В - 5 
а coefficient of x 


and product of the roots 


с constant term 





© a coefficient of x 
Illustration 6: Find the sum and the product of the 


roots of the quadratic equation 2х? + 5/3 x + 6 = 0. 


Solution: Here a = 2, b = 543, ¿= 6. 


Sum of the roots = к; -- 
а 


с 
Product of the roots = — = 


Formation of a Quadratic Equation with Given 
Roots 


If a, В are the roots of a quadratic equation the equation 
can he written as 

x? - (а + B)x + aB = 0 
i.e., x? — (sum of roots)x + product of roots = 0. 


Illustration 7: 
are 5 and - 6. 


Find the quadratic equation whose roots 


Solution: Sum of roots = 5 + (-6) = -1, 
Product of roots = 5 x (—6) = —30. 
The required quadratic equation 1s 
x? – (-1)х + (-30) 20 ie, x? + x - 30 = 0. 


Quadratic Equations ЕЗ 


EXERCISE- | 


. In the following determine the set of value of P for 


which the given quadratic equation has real roots. 


Px? + 4х+ 12 0 
(a) P #4 (0) Р»4 
(с) Р<4 (d P24 


. If one root of the quadratic equation 2х? + Px + 4 


= 0 is 2, find the second root and value of P. 


(a) 1, -6 (b) 1, 6 
(c) -1, 6 (d) -1, -6 


. One root of the quadratic equation x? — 5x + 6 = 0 


is 3. Find the other root. 
(a) 2 (b) -2 
(c) 1 (d) -1 


. The roots of the equation 


V7x? - 6x- 134/7 = 0 are 


(a) - J7,- a 





(b) At 


©. 13/7 


: (d) None of these 


. The roots of the equation 


3a! x!- abx- 2b? = 0 are 


b —2b b 2b 
a) —,—— b) =, 
(a) PE (b) 2 
(c) I (d) None of these 
a 


. The roots of the equation 


a^ x! — 3abx- 2b? = 0 are 


2b -b 2b b 

(а) —,— (Б) —,— 
а a a a 

(c) 2. (4) None of these 
a aà 


. Construct a quadratic equation whose roots are 


V2 and 24/2 


(a) xi- 3aJ2x- 42 0 (b) x! - 3V2x+ 42 0 


(c) xi 3J2x- 42 0 (d) xi o 3V2x+ 42 0 


8. 


10. 


11. 


12. 


13. 


The roots of the equation 


ах? + (4a? —3b)x—12ab = 0 are 


3b 
@ 4a (b) — 4a, 
a 
3b - 
TE (11:42 
а а 


. Construct a quadratic equation whose roots have the 


sum = б and product = —16. 
(а) x! - 6x— 16= 0 
(с) x'- J3x- 6= 0 


In the following, find the value (s) of P so that the 
given equation has equal roots 


(b) x4 6x- 162 0 


(d) None of these 


3x° —5x+P=0 
(a) -25/12 (b) 25/6 
(c) 25/12 (d) — 25/6 


If a and В are the roots of the equation ax? + bx + 
c = 0, find the value of а? + В? 














(а) Ь?— 2ac (b) b? + 2ас 
2a? a 

b+ 2ac b? = 2ac 
(е) 2a? ш a 


If a and В are the roots of the quadratic equation 
ax? + bx + c = 0, the value of o? + f? is 

b(b’ — Зас b(3ac- b’? 
(a) шин (5) кыс 


а а 


(с) b(3ac+ b? ) 


a 


(d) None of these 


If a and В are the roots of the quadratic equation 


В 


a . 
ах? + bx + с = 0, then the value of ва is 
a 





2 2 
(a) b^— 2ac (b) b^— 2ac 
ac 2ac 
2 
(е) b^— ас (а) Ь°+ 2ас 


2ас ас 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


The quadratic equation with rational coefficients, 
whose one root is 4/5, is: 


(а) 2+5 = 0 
(с) 22-5 = 0 


The equation x? — px + q = 0, р, q є R has on real 
root if: 


(a) p? < 44 
(c) p? > 44 


Determine p so that the equation x? + 5px + 16 = 0 


(b) 32-10-20 
(d) None of these 


(b) р? < 44 
(d) None of these 


has on real root. 


© Š p< $ 


24 4 
a) — e 
@) =< p< 5 


5 


(c) р<- төгр» 2 (4) None of these 


For what value of К the quadratic polynomial 3z? 
+ 52 + К can be factored into product of real linear 


factors? 
25 25 
k<— b) k < — 
(a) 6 (b) 12 
25 25 
с) К> — d) k2 — 
(c) D (d) т 


x = 3 і а solution of the equation 3x? + (k — 1)х + 
9 = 0 if k has value 


(a) 13 
(c) 11 


(b) -13 
(d) -11 
One root of the equation 3x? 2 10х+3 = 0 is T Find 


the other root. 


(a) 3 
(c) —3 


The expression x^ + 7x? + 16 can be factored as: 


(b) 1/3 
(d) None of these 


(а) 2 9x Ty 4 16) 
(b) (х2 +. x + D (х2 - x + 16) 
(с) G2 +x + 4) (G2 — x + 4) 
(d) (x? +x- 4) (G2 - x - 4) 


The common root of the equations х2 – 7х + 10 = 
0 and x? – 10x + 16 = 0 is: 


(a) -2 (b) 3 
(c) 5 (d) 2 


22 


23. 


24, 


25. 


26. 


27. 


28. 


29. 


30. 


The roots of the equation x? + px + q = 0 are equal 
if: 


(a) р? = 24 (b) p? = 44 
(c) р? --44 (d) р? =-24 
An equation equivalent to the quadratic equation 


x — бх + 5 = 0) 15: 

(а) 6x? 5+1=0 (Ы) х2 – 5х+6=0 

(с) 5х2 - 6х+1=0 (d) к- 3| = 2 

Divide 16 into 2 parts such the twice the square of 


the larger part exceeds the square of the smaller part 
by 164 


(a) 10, 6 (b) 8, 8 
(c) 12, 4 (d) None of these 
With respect to the roots of x? — x — 2 — 0, we can 


say that: 


(a) both of them are natural numbers 
(b) both of them are integers 

(c) the latter of the two is negative 
(d) None of these 


2 would include: 





The solution of 2- х= ^— 
x 
(a) —2, -1 (b) 2, -1 
(с) -4, 2 (д) 4, -2 
If log, (х2 — 6x + 45) = 2, then the values of x are 
(a) 6, 9 (b) 9, -5 
(с) 10,5 (d) 11, -5 
If a, В аге the roots of the equation x? — 5x + 6 = 


0, construct a quadratic equation whose roots are 
1 1 


ap 
(a) 6x? + 5x 1= 0 (Ы) 6x? – 5х-1=0 
(с) 6x? — 5x +1=0 (d) 62 +5х+1=0 
x+4 x-4 10 





The roots of are: 
x-4 x+4 3 
(a) +4 (b) + 6 
(c) + 8 (d) 2+ 43 
The roots of the equation ax? + bx + c = 0 will be 
reciprocal if 
(а) а= Б (0) b=c 
(с) с=а (а) None of these 
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31. 


32. 


33. 


34. 


35: 


36. 


37. 


38. 


Form a quadratic equation whose one root is 3— 4/5 
and the sum of roots is 6 


(a)x*-6x+4=0 (Б) х2 + 6+4=0 

(с) х2 -6x -4= 0 (d) None of these 

The value of k for which the roots o, В of the 
equation: x? — бх + k = 0 satisfy the relation 3a + 
2B = 20, is 


(a) 8 
(c) 16 


(b) -8 

(d) —16 

Find two consecutive positive odd integers whose 
squares have the sum 290. 

(a) 11, 13 (b) 13, 15 

(c) 9, 11 (d) None of these 

Consider the equation px? + gx + r = 0, where p, 
q, r are real. The roots are equal in magnitude but 
opposite in sign when: 

()4-0,ғ-0,рғ0 

(b) p = 0, gr + 0 

(с) r= 0, pr #0 

(d) q = 0, pr # 0 

Determine k such that the quadratic equation 
х? – 2(1+ 3k)x+7(3+2k)=0 has equal roots. 


= 10 
(а) 2,219 (b) 2,19 
9 9 
10 - 10 
с) -2,— d) - 2, — 
©) -25 9 -2,— 


If the equations x? + 2x – 3 = 0 and х2 + 3x - k = 
0 have a common root, then the non-zero value of 
k 1s: 
(a) 1 
(c) 3 
The roots of the equation 4x — 3.2x +32 = 0 would 
include: 

(a) 1, 2 and 3 
(c) 1 and 3 


(b) 2 
(d) 4 


(b) 1 and 2 
(d) 2 and 3 


The positive value of m for which the roots of the 
equation 12x? + mx + 5 = 0 are in the ratio 3:2 is: 


(а) 5,10 (» > Vio 


(с) > (ау 12 
12 5 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


If a, В are the roots of the equation 2х? — 3x + 1 = 


B 


: а 
0, form an equation whose roots are B and — 


(а) 2x04 5x 42-20 (Б) 222 – 5x -2-0 

(с) 2x? - 5x - 2 = 0 (d) None of these 

Find the quadratic equation whose roots are reciprocal 
of the roots of the equation 

3x? — 20x + 17=0 

(а) 17x* - 20x + 3 =0 

(b) 17x? + 20x + 3 = 0 

(c) 17x? - 20x - 3 = 0 

(d) None of these 


If a and f are the roots of the equation 


x! -3Ax * A? = 0, find A if à? + B? - 


1 
() +4 () 47 
2 
(c) 29 (4) None of these 
If a, В are the roots of the equation ax? + bx + b = 


0, then 


(a) 1 (b) 0 
(c) 2 (d) 3 
The expression x? — x + 1 has: 


(a) one proper linear factor 
(b) two proper linear factors 
(c) no proper linear factor 
(d) None of these 


The length of a rectangular plot is 8 m greater than 
its breadth. If the area of the plot is 308 m?, find 
the length of the plot. 


(a) 22 m (b) 18 m 

(c) 20 m (d) None of these 

If a, B are the roots of the equation x? + kx + 12 = 
0 such that a — B = 1, the value of k is 

(a) 0 (0) + 5 

(c) £1 (d) +7 
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46. 


47. 


А If à? = by + cz, b? = cz + zx, c 


The value of x in the equation 


48. 


(a) 12 
(c) 10 


(b) 14 
(d) 16 


Find the value of k so that the sum of the roots of 


: b 1 the equation 33? + (2x + 1)x — k — 5 = 0 is equal 
as (b) 2 to the product of the roots: 
(c) -1 (d) 0 (a) 4 (b) 6 
If a, В are the roots of the quadratic оп x — 8x (c) 2 (d) 8 
+ k = 0, find the value of k such the a^ + p^ = 40 
EXERCISE-2 


(BASED ON MEMORY) 


. Which of the following equations has equal roots? 


(а) 3х2 - 6x +2 =0 
(b) 3x7 — 6x +3 =0 
(с) х2 – 8x +8 =0 
(d) 8x* — 8x +2 = 0 
[SSC CHSL (10+2) Tier-I (CBE), 2017] 





. If sum of the roots of a quadratic equation is 1 and 


product of the roots is 20. Find the quadratic equation. 
(a) x? -x-20=0 
(6) х+х + 20 = 0 
(с) х2 + х – 20 = 0 
(d) 2-х + 20 = 0 
[SSC ССІ, Tier-I СВЕ, 2017] 


. If a(x + y) — b(x — y) = 2ab then the value of 2(х2 


+ у?) is: 
(а) 2(а2 - 5?) (b) 2(а? +5?) 


(d) 4(a? +2) 
[SSC CGL Tier-I (CBE), 2016] 


(c) 4(a* - b^) 





. If (x — 2) (x — p) = x? — ax + 6, then the value of 
(a — p) is 
(a) 0 (b) 1 
(c) 2 (d) 3 


[SSC CGL Tier-I (CBE), 2016] 
? = ax + by, then the 





value of ——+—2—+— is 
atx b+y ct+z 
(a) 1 © а+Ь+с 
От (d) 0 
abe 


[SSC CGL Tier-I (CBE), 2016] 


6. 


10. 


. If 


If x = 332, y = 333, z = 335, then the value of x? 
+ у? +2 — 3xyz is 
(a) 7000 
(c) 9000 


(b) 8000 
(d) 10000 
[SSC, 2015] 


. If m = —4, n = 2, then the value of m? — 3m? + 


2 3; 
3m + 3n + 3n^ + n? 15 








(a) 124 (b) -124 
(c) 126 (d) -126 
[SSC, 2015] 
m-a? mb т-с“ 
wee | 22 | ч? -3, then the value of m 
is 
(a) а? + b? (b) a? + b? + с? 





(c) a - b? — c? (d) a + b? - c? 


[SSC, 2015] 


. Let БЕКЕ апа к=, Шеп Ше уаше оЁ 
43-41 : 
Зх? -5xy *3y? is 
(a) 1717 (b) 1171 
(c) 1771 (d) 1177 
[SSC, 2015] 
If x'- y! +2? =xy+yz+zx, then the value of 


3x* e 7y +52“ 
5x'y +7у?2? +32°х” 
(a) 0 
(c) 2 





(b) -І 
(d) ! 
[SSC, 2015] 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


If x -^4/35— 42 2 0 and у—-/3 4 42 =0, then value 
of (x° -2042)- (y^ +2402) 





(a) 1 (b) 0 
(c) 2 (d) 3 

[SSC, 2015] 
If 3(a* + b? + c?) = (a + b + сУ, then the relation 





between a, b and c is 


(aja#b#c 
(c)a=b=c 


(уа-Әжс 
(d)a # b=c 
[SSC, 2015] 


Н(х”-у) (х +ху+у’)=5: Land(x? — у?):(х- у) 
= 7 : 1, then the ratio 2x :3y equals 
(a) 4:3 (0) 4:1 
(c) 2:3 (d) 3:2 
[SSC, 2015] 


1 1 1 1 


If х=а?+а 2 y-a?-a ?, then the value of 
ie =x y -D+ ex y +1) 
(a) 12 (b) 14 
(c) 16 (d) 13 
[SSC, 2015] 


If a+ b = 1, find the value of à? + P? — ab — (à? — 
py 





(a) 2 (b) 1 
(c) 0 (d) -1 

[SSC, 2015] 
If a— = 5, then the value of (а-3)- 2 

a—3 (a-3) 

is 
(a) 7 (b) 2 
(c) 5 (d) 14 


[SSC, 2015] 





1 1 
Т лан, ah ae eer ee 
wa | я ра, then the value ot a 
+ b, where р and q are different positive primes, is 
(a) 1 (b) -1 

(c) 2 (d) 0 


[SSC, 2015] 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


If (3x -2y): (2x * 3y) = 5 : 6, then one of the value 


e [4+ 
(a) 5 (b) 25 
(р (ау 4 
5 25 


[SSC, 2015] 


If m — 5n, = 2, then the value of (та? = 125p = 
30mn) is 
(a) 7 
(c) 9 


Given that x? + у? = 72 and xy = 6 with x > y, then 
the value of x — y is: 
(a) 2 

(c) -4 


(b) 8 
(d) 6 


(b) 2 
(d) 4 

[SSC, 2015] 
18: 


1 
If x+—=2, then the value of x" == 








x 
(a) 4 (b) 2 
(c) 0 (d) - 4 
[SSC, 2015] 
If x= 45-43 and y= v5 +3 then the value of: 
(5408 45-43 
У _„ 
x? —ху+ у? | 
65 67 
- b ees 
(а) 63 (b) 65 
63 69 
c) — d = 
©) 61 (9 67 


[SSC, 2015] 
If x? + x = 5 then the value of: 





х+3} + 

| ) (х+ 3)? 

(а) 120 (b) 130 
(c) 140 (d) 110 


[SSC, 2015] 


If да us =0 then the value of: 
a 


1 
a -—+3=? 


a 
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25. 


26. 


27. 


28. 


7 21 
(а) те (92 
3 p 21 
(©) 16 (d) 16 


155С, 2015| 


If x = z = 225 and у = 226 then the value of: x? + 
уЗ +23 — 3xyz 





(a) 576 (b) 674 
(c) 765 (d) 676 
[SSC, 2015] 
If x? + y? + z? = 2(x +z — 1). Then the value of: 
$ i3 oh 23 
x tyctz-? 
(a) 1 (b) -І 
(c) 0 (d) 2 


[SSC, 2015] 


If 5x + 9y = 5 and 125х + 729y° = 120 then the 
value of the product of x and y is 


1 
(а) 2 (b) az 
(c) 9 (d) 45 


[SSC, 2015] 
The factors of (a^ +46? - 4b—-4ab —2a —8) are: 


(a) (а-25-4Ха-25-2) 
(b) (a—-b-* 2)(a-- Ab +4) 
(c) (a 2b — 4a + 2b 4-2) 
(d) (a+2b-1)(a—2b +1) 
[SSC, 2014] 


Directions (29-33): In this question two equations 
numbered I and II are given. You have to solve both 
the equations and find out the correct option. 


29. 


30. 


I. 6x*+ 41x + 63 =0 


П. 4у2+ 8y +3 = 0 
(a) Relationship between x and у cannot be established 
(b)x2y 
(c) x «y 
(d) x » y 
(e) xy 
[IBPS PO/MT, 2014] 
I. x^ 10x + 24 = 0 


П. 4y- 17у + 18 = 0 


31. 


32. 


33. 


34. 


35. 


36. 


(a) x € y 
(b) x2 y 
(c) Relationship between x and y cannot be established 
(d) x » y 
(e) x € y 

[IBPS PO/MT, 2014] 
І. 248-38 15 = 0 


П. 12у2+ 28у + 15 = 0 
(а) х<у (b) x » y 
()x2y (d)x « y 
(e) x = y, or Relationship between x and y cannot 
be established 
[IBPS PO/MT, 2014] 


I. 3х2 20x -32 = 0 


П. 2y- Зу - 20 = 0 
(a) x «y 
(b) x y 
(c) x» y 
(d) Relationship between x and y cannot be established 
(e) xy 
[IBPS PO/MT, 2014] 


І. x-20x491-0 
П. y- 32у + 247 = 0 
(а) x»y 
(b) Relationship between х and y cannot be established 
()х2у 
(d) x S y 
(e) x « y 
[IBPS PO/MT, 2014] 


F 
If 415, then Ж” is 
x x 


(a) 12098 
(c) 14062 


(b) 12048 
(d) 12092 


[SSC, 2014] 


Иа Бх 


If x? -3x 41-7 0, then the value of 3 


will be x 
(a) 18 (b) 15 
(c) 21 (d) 30 


[SSC, 2014] 


1 ix 
If x^4 —1=119&х>1, then find the positive value 
X 


1 
of х-- 
x 
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37. 


38. 


39. 


40. 


41. 


42. 


(а) 25 
(с) 36 


(b) 27 
(4) 49 
[SSC, 2014] 


(х-17-(х-1У-- 
(x+D? —(х—1)? 
then the sum of numerator and denominator of x is 


2, 





If x is a rational number and 


(a) 3 (b) 4 
(c) 5 (d) 7 
[SSC, 2014] 
2 = - 
If x= J5 +2, then the value > Ша. is equal 
х —4х-3 
to 
(a) 0.185 (b) 0.525 
(c) 0.625 (d) 0.785 


[SSC, 2014] 
If x? + y? + 1 = 2x, then the value of x? + у? is 
(a) 2 (b) 0 
(с) —1 (d) 1 

[SSC, 2014] 


1 1. 
If x^ + — = 119, then the value of х= is 
x 


x 
(a) +36 (b) +33 
(c) 36 (d) -36 








[SSC, 2014] 


2 
If 16-9) +ab=p(atb) , then the value of p 


is (assume that а = —b) 


1 1 

(a) 2 (b) 3 
1 

(c) 1 (d) 5 


[SSC, 2014] 


1 
The reciprocal of x+— 18 
x 





(a) i (b) Лаа 
х х 
х х 
(c) RP (d) РЕТ 


[SSC, 2014] 


43. 


44, 


45. 


If x(x — 3) = —1, then the value of x?(x? — 18) is 
(a) 1 (b) 0 
(c) -1 (d) 2 

[SSC, 2014] 


then the value of 


If д(2-43) b(2- 5) =1, 


тэн + 25 18 

oat ai 

(a) 4 (b) 9 
(c) -5 (4) 1 


155С, 2014| 


Find the value of 4304-504 430 +--+. 


(a) 5 (b) 3410 
(c) 6 (d) 7 





[SSC, 2013] 


Directions (46—50): In each of these questions, two 
equations (T) and (II) are given. You have to solve both 
the equations and give answer 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


(a) If x « y (b) If x » y 
(c) If x 2 y (d) If x 2 y 
(e) If x € y or no relationship can be established 
between x and y. 
[IBPS PO/MT, 2013] 


I. х2-24х + 144 = 0 
П. у2- 26у + 169 = 0 
І. 2x7+ 3x- 20 = 0 

П. 2y? + 19у + 44 = 0 
I. 6x? + 77x + 121 = 0 
П. y? + 9y - 22 = 0 

І. x 6 =7 

П. 2y? + 13у + 15 = 0 
I. 10x- 7х +1= 0 


П. 35? -12y +1 = 0 
[IBPS PO/MT, 2013] 


6-4/6--/6----- is equal to 
(a) 2 (b) 5 
(c) 4 (d) 3 
[SSC, 2011] 


The sum of the squares of two natural consecutive 
odd numbers is 394. The sum of the numbers 15: 
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(a) 24 
(c) 40 


(b) 32 
(d) 28 
[SSC, 2011] 
Directions (53-57): In the following questions, two 
equations numbered I and II are given. You have to 
solve both questions and give answer 
(a) if x » y 
(b) Ғх>у 
(c) ifx «y 
(d) ifx<y 
(е) if x = y or the relationship cannot be established. 
53. І. x? – 19x + 84 = 0 
П. y? - 25у + 156 = 0 
ПОВ РО, 2011] 
. № — 468 = 1729 
П. 52 — 1733 + 1564 = 0 
ПОВ PO, 2011] 


9 19 
55.1. += {х 
Vx ve 
11/12 
П. о ну 
Jy 
ПОВ PO, 2011] 
56. I. 


V784x + 1234 = 1486 
П. 1089+ 2081 = 2345 
ПОВ PO, 2011] 


лт 22-23 а 


Ух vx 
vy SJ» 1 
12. 12 y 


[IOB PO, 2011] 


Directions (58-62): In each of these questions, two 
equations are given. You have to solve these equations 
and find out the values of x and y and 


Give answer 


(a) ifx<y (b) ifx>y 
(c) ifx € y (d) Ғх>у 
(e) Ғх-у 


[Andhra Bank PO, 2011] 
58.1. 4x + 7y = 209 
П. 12x - 14у = - 38 
[Andhra Bank PO, 2011] 


59. 1, 17х2+ 48x = 9 
П. 13? = 32у -12 
[Andhra Bank PO, 2011] 
60. I. 16х2+ 20x + 6 = 0 
П. 1074 38y + 24 = 0 
[Andhra Bank PO, 2011] 
61. І. 82+ 6x =5 
П. 12у2- 22у + 8-0 
[Andhra Bank PO, 2011] 
62. I. 18x 18x +4 - 0 
П. 12у2+ 29y + 4 = 0 
[Andhra Bank PO, 2011] 
Directions (63-29): In the following questions two 


equations numbered I and II are given. You have to 
solve both the equations and give answer 


(a)x>y (б) х2 у 
(c) x « y (d) x € y 
(e) x = y or the relationship cannot be established 


[Corporation Bank PO, 2011] 


63. I. х2 11x + 24 20 


П. 27 9у 49-0 
[Corporation Bank PO, 2011] 


64. І. x x 13 =x? x 247 


П. у? x 14 = 294 + у 
[Corporation Bank PO, 2011] 
12x4 3x4 4%, 
х -— 


4/7 4/7 
X X 


П. у + 783 = 999 
[Corporation Bank PO, 2011] 


/500x + V402 =0 
П. ./360у-(200)7-0 

[Corporation Bank PO, 2011] 
(17) +144+18=x 


65. I. 








66. I. 


67. I. 


П. (26 -18x21-2 y 
[Corporation Bank PO, 2011] 

Directions (68—72): In each of these questions, two 
equations are given. You have to solve these equations 
and find out the values of x and y and give answer 

(а) x«y ()х»у 

(с)х<у (d) x 2 y 

(e)x=y 
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68. I. 162 + 20x + 6 = 0 (a) if x > y (b) if x > y 
П. 10? + 38у + 24 = 0 (c) if x « y (d) if x € y 
[Punjab and Sind Bank PO, 2011] (e) if x = y or the relationship cannot be established. 


69. 1. 18x2 +18r+4=-0 [Indian Bank PO, 2010] 


2 z 
П. 12y? + 29у + 14 =0 73.1. 2-420 


[Punjab and Sind Bank PO, 2011] П. у? + 6у+9 = 0 
70. 1. 82 + 6x = 5 [Indian Bank РО, 2010] 
П. 1232 – 22у +8 = 0 74. І. х2 - 7х +12 = 0 
[Punjab and Sind Bank PO, 2011] П. К +у-12=0 
71. І. 1732 + 48x = 9 [Indian Bank PO, 2010] 
П. 13у? = 32у - 21 75.1. 22 = 729 


[Punjab and Sind Bank РО, 2011] 
72. I. 4x + 7y = 209 
П. 12x - 14у = -38 
[Punjab and Sind Bank PO, 2011] 


П. y= 729 
[Indian Bank PO, 2010] 


76. І. x* – 227 = 398 
2 = 
Directions (73-77): In the following questions two цаг даг сагс 
equations numbered I and II are given. You have to 
solve both the equations and give answer 77. І. 2x7 + 11x+14=0 


[Indian Bank PO, 2010] 


П. 42 + 12y +9 = 0 
[Indian Bank PO, 2010] 





1. (c) 2. (а) 3. (а) 4. (с) 5. (а) 6. (b) 7.(b 8. (c) 9. (а) 10. (c) 11. (d) 12. (b) 13. (a) 
14. (c) 15. (b) 16. (b) 17. (b) 18. (d) 19. (a) 20. (c) 21. (d) 22. (b) 23. (d) 24. (a) 25. (b) 26. (b) 
27. (d) 28. (c) 29. (c) 30. (c) 31. (a) 32. (a) 33. (a) 34. (d) 35. (a) 36. (d) 37. (d) 38. (a) 39. (c) 
40. (a) 41. (a) 42. (b) 43. (c) 44. (c) 45. (d) 46. (c) 47. (a) 48. (a) 
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1. (6) 2.(4) 3.(d) 4. (c) 5. (а) 6 (а) 7.(4) 8.(b) 9. (а) 10. (d) 
14. (с) 15. (c) 16. (d) 17. (b) 18. (b) 19. (b) 20. (a) 21. (b) 22. (с) 23. (d) 
27. (b) 28. (a) 29. (c) 30. (e) 31. (c) 32. (d) 33. (d) 34. (a) 35. (c) 36. (с) 
40. (c) 41. (a) 42. (c) 43. (a) 44. (d) 45. (c) 46. (a) 47. (d) 48. (e) 49. (b) 
53. (d) 54. (b) 55. (e) 56. (a) 57. (a) 58. (e) 59. (a) 60. (b) 61. (c) 62. (d) 





66. (c) 67. (c) 68. (b) 69. (d) 70. (c) 71. (a) 72. (e) 73. (a) 74. (b) 75. (d) 
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| | EXPLANATORY ANSWERS | | 
EXERCISE- | 
1. (0 P2 + 4x 41-0 Thus, the two roots of given quadratic equation are 


Compare with Ax? + Bx + C =0 t 
р idm — 7 and 137: 
A=P,B=4,C=1 7 
5. (a) The given quadratic equation is 
For real roots, 
За?х? - abx - 2b! = 0 = 3a x! - 3abx + 2abx - 2b? =0 


2 — 
цан e cs Te ae => 3ax(ax — b) + 2b(ax — b) =0 














1624Р = Р<4. => (ах — b)(3ax + 2b) 20 
2. (а) The given equation is 2х? + Px + 4 = 0 = 
b 2b 
=> P(x) = 0 where P(x) = 222 + Рх + 4 = 0 7x 2 in 


If 2 is a root of P(x) = 0, then PQ) = 9 6. (b) The given quadratic equation is 
2 
хай: ас тан сл ох салс ах — ЗаЬх + 2b! = 0 > а?х? —2abx — abx + 2b) =0 














- 12 EX -25)- 
S2P=-12>P 6 => ax(ax — 2b) - b(ax - 2b) = 0 
=> (ax - 2b)(ax — b) 20 
Hence the given equation is ax —2b=0 or ax—b=0 
2x! —6x+4=0= 2x! -2х-4х+4=0 eo ge” 
a a 


=> 2x(x-1)-4(x-1)20 : : | 
но Thus, the two roots of the given quadratic equation are 
=> 2х-2Хх-1)-0 2b b 
— and —. 
a a 
=> x=lorx=2 


Hence second root is 1. 7. (b) Sum of the roots = 2 +2402 = 342 


3. (а) The given equation is Product of the tootis = (J2)(2V2) =4 


x!-5x46-20 > х’-2х-3х+6=0 
=> x(x-2)-3(x-2)=0 
=> (х-2)(х-3)=0 


Hence the required quadratic equation is x? = (sum of the 
roots) x + (Product of two roots) = 0 








> x-2=0orx-3=0 =x -M2x +4=0. 
Thus, the other root of the given quadratic equation is 8. (c) The given quadratic equation is 
2. ах? + (4a? —3b)x -12ab =0 
4. (с) VTX -6x-1347 =0 — ах? +4a°x—3bx—12ab =0 
> V7x? -13x4+7x—-13V7 =0 => ax(x + 4a) - 3b(x + 4a) =0 


> (ax —3b)(x + 4a) 20 


=> x(V7x—-13)+V7(V7x -13) 20 





=> ах-ЗЬ = 0 orx+4a=0 


=> (х447Х47х-13)-0 
>x=— огх=-4а 
a 


> х+4/7 = 0 ог V7x-13=0 


> fuum CLEMENS әрен ^. 


47 7 а 


Thus, the two roots of the given quadratic equation are 
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9. (a) The required quadratic equation is x? — (sum of the 
roots) x + (product of the roots) = 0 
=> x’ -6x-16=0. 
10. (c) The given quadratic equation is 
3х2 – 5x +P =0 
Comparing with ax? + bx + c = 0, we get 
a=3,b=-5,c=P 
If the given quadratic equation has equal roots then its 


discriminant = 0 


> b —4ac = 0 > (-5y — 4(3(P) = 0 





= 25-12P=05P=> 
12 
11. (d) Since о and f are the roots of the quadratic equation 


ax? + bx +c =0, 
m арад 
a a 
a? + В = (а + В) -2af 


| Aj 25 b 2c Ь?—2ас 





a d a а 
12. (b) Since a, В are the roots of the quadratic equation 


ax? + bx +c =0 





P and ap == 
a с 





Now, а? + f? = (a + By -3aB(a+ B) 


-p Q3be _ -b° + 3abc 


a a a 


» b(3ac - b^) 


3 
a 





13. (a) Since о and f are the roots of the equation ах? + 
bx +c=0 
єв эг aget 
а а 
+В” (ay -2af 
ap ap 


B_ 
a 
БЕРЕ 
а) аза 
© 


Now, + 





а 

B 
-8 

а 








14. (c) One root is 4/5 
So the other root is — V5 
Sum of the roots is = 0 
and product of the roots = (4/5 Х-45 )--5 


Required equation is x? — (sum of the roots)x + (product 
of the roots) = 0 


>x-5=0. 


15. (b) The equation х? = px +q = 0; р, q е В has no real 
root if 
B? < 44C 


> (py «41lq[: А=ЬВ=-р,С=4] 
= р? <44. 


16. (b) The given quadratic equation is x? + 5px + 16 = 0(1) 
Comparing it with ax? + bx + c = 0, we get a = 1, b= 
Sp, c = 16 


If equation (1) has no real roots, then discriminant < 0 


=> b —4ac <0 = (5p) – 4(1)(16) «0 
—25p'-64«0—25p! < 64 


= either p-=>0 and p += <0 


i.e > B and p < 2 
яаг 8 
which is not possible 


8 8 
or, pesUmdps on 





i.e., m and p > 5 i.e., “ра 
5 5 5 

17. (b) We have 322 + 5z +k 
Herea=3,b=5,c=k 
D = b? – 4ac = 25 – 12k 
For equal linear factors to exist, D = 0 
1е.,25-125>0 = 252 12k 


pe 
12 


2 
Therefore, the set of real numbers < 2 gives the set of 


value of k for which the given quadratic polynomial сап 
be factored into the product of real linear factors. 
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18. (d) Putting x = 3, we get 


19. 


20. 


21. 


22. 


23. 


24, 


27 + 3(к– 1) +9 = 0 

27 + 3k-3+9=0 

3k = -33 or k =-11. 

The given quadratic equation is 3x? — 10x + 3= 0 
Comparing with ax? + bx + c = 0, we get 
a=3,b=-10,¢=3 


Sum of the roots = — Be 10 
a 3 
1 
One root = — 
3 
The other root же. 
33 


(с) x* + 722 + 16 = (х + 8x7 + 16) - х2 


-(х4у-х 





= (+ 4+ х)(х?+ 4- x) 





-(х х+ Ayx? - х+ 4). 


(d) x7 — 7x +10 =0 (x-5)x-2)-20 


х = 5, 2 
х2 — 10x + 16 = 0 © (х – 8)(х – 2) = 0 
ox = 8, 2 


Common root is 2. 
(b Неге а-1,5-р,с-4 
The roots of the equation x? + px + q = 0 are equal if 





Ь? —4ас =0=> p! -4q =0=> p! =44¢. 





(d) х2 -6х+5=0 < (х- 5)(х-1) = 0 
х= 5 ог1 


|х-3Е 2 <>х-3-2ог 
(х-3)-2<>х-5огх-і1 


Also 





^x —6x+5=0 and |х-3|-2 are equivalent. 


(a) Let the smaller part be x. Then the larger part = 16 
— x. Now 

2(16 — xy — x? 2164 > 2(256 + x? - 32x) - x? =164 

=> х? -64x +348 = 0 

—x!-6x-58x4348-20 

=> x(x — 6) —58(x- 6) =0 

=> (х- 6)(x —- 58) =0 

x =6 or = 58 


But т = 58 is not possible, since sum of the two parts is 16 


x = 6, -. other part = 10. 


25 


26. 


27. 


28. 


29. 


. (b) The given equation is of the form 
ах + bx +c =0 


Also, D= J9=3 
So, roots are rational 


Hence, both the roots must be integers. 





(b) Given equation is 
2x- x! = x- 2ex/- x- 2=0 
с(х41(х-2)-0 
ex-2or-- 1. 

(а) logy) (x? — 6x + 45) = 2 
«х? – 6x4 45= 10? = 100 
x’ - 6х- 55- 0 
e(x- 11)(х+ 5)= 0 
<эх- Погх= - 5. 

(c) Comparing x? — 5x + 6 = 0 with 


ax + bx+ c= 0 


а= 1,b=-—5,c=6 


-b S 
a+ p= -----5 
a 1 
ap= 5.5 
а 


Now, we аге to form an equation whose roots аге 


So the required equation is 


x? — (sum of roots)x + (Product of roots) = 0 


23 [ету] 
a p ар 








6x°— 5х+ l= 0. 


1 10 
(c) Given equation is: y+ —= —, 
y 


x+ 4 
where У“ гү 
х- 4 


3 -10y43-02 y- 3 








x+4 27 х-4 1 

„У 
4 х-4 , x-4 3 
3х+12=х-4 or x+4=3x-12 


=> x=-8 or, x=8 


1 
a 


2 
UB 
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30. 


31. 


32. 


33. 


34. 


35. 


(с) For reciprocal roots, product of roots must be 1 
е ; 
—-]ie,c-a 
a 


(a) Sum of the roots = 6 
One root = 3— 4/5 
the other root = 6- (3- J5)- 3+ V5 


Product of roots = (3— \/5)(3+ 45) 
-9-5-4 
Hence the required equation is 
x? — (sum of the roots)x + (product of roots) = 0 
> х2 - 6х +4 = 0. 
(а) а + B = 6 and За +28 = 20 
> а= 4, В = 2 
Product of the roots = k 
So, k= aB= 4x 2- 8. 
(a) Let, the two consecutive odd positive integers be 2x 
+ 1 and 2x + 3 where x is a whole number. 
Now, 
(2х + 1 + (2х + 3)? = 290 


> Ax +4х+1+ 4x? +12х+9= 290 





=> 8х? +16х-280=0 


=> x +2x-35=0 





=> (х-7)х-5)-0->х-7,-5 

But, x = —7 is not possible, since —7 is not a whole number 
Xx mM 

(d) Let, the roots be а and -о. Then, sum of roots = 0 


Also, roots being not equal, discriminant # 0 


55-40 and q^ —4pr #0 


p 
€ 4 = 0 and pr = 0. 
(a) Comparing x°- 2(1+ 3x)x+ 7(3-200-0 with 
ax,+ bx+ c= 0, we get 
a= 1, b=— 2(1+ 3k),c= 7(3+ 2k) 
For equal roots D = b? – 4ac = 0 
“A+ 3ky 4х 1х 73+ 2k)= 0 
=> A(1+k) +6k)-84-56k =0 
=> 360° -32k-80=0 
> 9k-8k-20-0 


НЕ. 1/64- 4(9)C 20) 


2x 9 





36. 


37. 


38. 


39. 








8+ V784 8+ 28 
~ 18 18 

36 -20 _ -10 
~ 18° 187 9 


(d) Let, а be a common root of the given equations. 


Then, а? +2a-3=0 апаа? +30 - к= 0 








a а 1] 
2k49 3+k 3-2 
So, Жз. йа ы. 





So, (9—2k)=(k-3) ork’ —4k=0 
or, k(k- 4)= 0, so k= 4. 
(d) Given equation is: 27 — 3 . 22 x 22 + 32 = 0 


or, 27% – 12 x 2° +32 =0 


=> y!-12y 432-0, where 2° = y 





э(у-8Ху-4)-0-»у-8,у-4 
27-8 ог, 2° =4 

=> 2* = 2) or, 2* = 22 

>x=3 or,x=2. 


(a) Let, the roots be 3a and 2a 


m 








Then, 3a+ 2a= 2 а= 
12 








60 
5 -(2 1 Z 5 _ m? 
72 60 72 3600 
3600x 5 
em = 2? 250 


72 


m = 4/250 = 54/10. 


(с) 7 о, В аге the roots of the equation 2х? – Зх + 1 = 
0 
3 
+ B= — ...(1 
a+ В 2 (1) 
1 
and ap= 2 (2) 


We are to form a quadratic equation whose roots are 


— and — S = sum of the roots 


а B «+ (at By-2aB 
Ва op op 
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40. 


41. 


[using (1) and (2)] 





P = Product of the roots 


a p 
---х--- 1 
В а 
Hence the required quadratic equation is x? — (sum of the 
roots)x + (Product of the roots) = 0 


> те. 
2 


=> 2x°-5x+2=0. 


(a) The given quadratic equation is 
3x7 — 20x +17 = 0 (1) 

Compare with ax + Бх + с = 0, we get 
a=3,b=-20,c=17 

The roots of (1) are given by 


-554/2-Ү4ас 20+ ,/400- 4(3Х17) 


2a 2х3 





== 





20+ 4196 20+ 14 20- 
| 6 6 > 6 
_346_17, 
26603” 
Hence the roots of (1) are Z and 1. So we have to form 


an equation whose are A and 1 
17 


Sum of the roots — 2; l= 20 
17 17 
3 3 
Product of the roots = —x |= — 
17 17 


Hence, the required equation is 


, 20 3 
xi- —х+ = 017x — 20x+ 3= 0. 
17 17 


(а) ` a, В are the roots of the equation x? — ЗАх + 22 = 0 


a+ B= ЗА (1) 


and ор- X 2.0) 
2 2 7 x 
Now, о + P= 1 (given) 


> (a BY -2aB =- 








> (34) -24° -Lasiet 
4 4 
satis 
4 2 
42. (b) * о, В are the roots of the equation 


43. 


44. 


N 


ax + bx+ b= 0 





b b 
“a+ В--- and ofi- — 
a a 


PEL 
m 
-P+ E- 


(c) Comparing x? — x + lwith ax? + bx + c we have 
a=1,b=-l,c=1 

Here D = b? — 4ac =(-1)? 
=1-4=-3 

Since D < 0, so the given expression has no proper linear 

factor. 





Now, 





4(1) (1) 


(c) Let, the breadth of the rectangular plot be x m. Then 
the length of rectangular plot = (x + 8) m 


Area = Length x Breadth = x(x + 8)m? But the area 
of the plot is given to be 308 m? 


x(x +8) = 308 > x° +8х—308 = 0 
=> x -22x-14x -308-0 
=> x(x422)-14(x-22)-0 
=> (x +22)(x-14) 20 
->х-14,-22 


Вш,х--22 is not possible, since breath cannot be negative 
х = 14 

Hence the breadth of the rectangular plot = 14 m Length 

of the rectangular plot = (14 + 8) m = 22 m. 
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45. (d) Let, a, В be the roots of the equation x? + kx + 12 = 0 
a+ В = К and a =12 


Now (о- Bj = (a+ By — 4of 


(ly = 42- 412) Sk’ = 495k- + 7. 


1 
46. (c) Put x- — y 
x 











So, given equation becomes 
| 3 
=> =0 = Оогу- 
b 2 x M 
1 


1 
x = 0 огх = 
x x 








>x -1=0 or 2x* -3x-2=0 
>x=+l ог(2х-1)х-2)-0 


orx- — 1/2 orx= 2. 


47. (а) « а, аге the roots of the equation x? — 8x + 1 = 0 
ah 2€ 
a+ p= —= сн он 8 
1 
ЕХЕВС!$Е-2 


(ВА$ЕР ОМ МЕМОВҮ) 


1. (b) For equal roots 
a=b – 4ac = 0 
Going by option 
(a) 30 — 4(b) #0 
(b) 36 — 4(a) = 0 
3x? — 6x + 3 = 0 has equal roots. 


= 
2. (d) Sum of roots = — 


с 
Product of root =— 
a 


Equation = x? -x + 20 = 0 

3. (d) a(x + y) = b(x — у) = 2ab 
x+y=2b (i) 
х-у-2а (ii) 


48. 


and ap= e. £ k 
a 


Now, œ + P= (a+ В)?- 2ap 
= 40 = (8) -2k 22k = 24 > k =12. 
(a) The given equation is 3x? + (2k + lx-k-5=0 


Compare with ах? + bx c= 0, we get 





a= 3,b= 2k+ 1,с= - k- 5 
Sum of the roots — pu. a 
a 


edes (85) 
з 3 





с 
апа Product of the roots = -- 
a 


Sum of the roots = Product of the roots 


(К +5) 





‚ -(2k +1) 
в 


=>2k+1=k+5 


—2k-k-5-1 


>k=4. 


Adding (1) and (ii) 
x-catb 
Subtracting (i) and (11) 


y=b-a 
Now, 
2(x? + y?) 


from (1) and (ii) 

2 (a + Б)? + (b — ay) 

2 (a? + b? + 2ab + a? + b? — 2ab) 
2 (2a? + 25?) 

4 (a? + b?) 
(Ә(х-2)а-р)-х 
х2 = px — 2x + 2р = х? —axt+6 





ax + 6 








-px-2x + 2р = ах + b 
Equating coefficients of x 
pt2=a 

a-p=2 
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5. (a) à? = by + ez 


2 
Ы“ = cz + ax 





c? = ax + by 
а? + ах = ax + Бу + cz 
а(а + x) = ах + by + cz 


1 | a 





а+х ax+by+cz 


Similarly 
1 b 
b+x axt+byt+cz 





, 


1 с 








c+x axtbyt+cz 
x 2 
sg 


ах b+y cz 





ax by | cz 


ax+by+cz ах-Әу-с2 ax+by+cz 





ax+by+cz | 





ax + by+cz 








. (a) Given x = 332, у = 333, z = 335 
x +)? +23 —3xyz = (х+у+2) 





(x? by +22 xy — yz — zx) 





ЕРМЕ уу 2)? +(2 x} | 


38324333 335 +4+ 9] 

= 7000. 

. (d) m = —4 and n = -2 

т? -3m =3m+3n+3n + из 

> (m -3m? +3m=1)+(n° +3n7 +3п+1) 


— (т-1)Ў +(п+1) 





= (4-1) «(2241 





—(-5y +(-1) 2 -125-1 > -126. 


48-411 ҮЗ 


231117 х 4134-4111 


23-41, 03-41 
Jn 413-411 
(рег 24 аи 

13-11 2 
_Ni3-Vil, Мз+уп 
43-411--413-41 





- (а) х 


























3x? - 5xy e 3y? - 3(x+ yy = Пху. 


-3(24y -11(1) 
= 1717 


10. (d) х2 + у2 +22 —xy-yz—2x =0 


п. 


12. 


13. 


1 


216 yy +(у zy +(z x}? |=о 


х=у=т=1 





20 3x -Ty +52 3+7 
sy +7922? +3222 54743 
(b) x-43-42 =0 
—x-435442 
Again, y= 34+ 2 =0 
poe 
nx-ys43442-43442 = 22 
and xy = (/3442)//3-42)-3-2-1 


* Expression = x? — 204/2 у? 242 
>x -= y — 2242 


























= (x- yy +3ху(х- y)- 2242 
2 (22) e3(22)- 2242 
= 1642 642 — 224/2 = 0. 


(c) s(a? +52 c! Je (a bc) 





за? +352 + 38 = а? +2 +c? + 2ab + 2bc * 2ac 


= За? +352 + 3c? - a? - b) -e = 2ab * 2be + 2ac 


= 2a? +202 + 2c? -2ab - 2bc - 2ac = 0 


= а? +b? – 2аБ+ 2 +c? режа? +c? -2ac 20 


= (а b)’ «(b cf +(с ay =0 
>a-n=0>a=b 
>b-c=0>b=c 
->с-а-(0->с-а 





“ a=b=c. 





(1) 
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0 0 _ B ivi 1 
Арай ЖУ _ ЭР (x+ y) (x y) =f у componendo and dividendo rule, 

x-y х-у + 3-2 5 

pu Q) Ух-Уу 3-20 17 











Add (1) and (2) = 2x = 12 > |x=6 
From eqn. (2) = х+у=7> y=7-6=1 





Squaring on both sides. 


























2 
3 3 
2x 2x6 4 кез =5х5=25 
“Зу 3х1 | Ух -ify 
14: (б xeon, geese 19. (b) (x- yf = x3 у —3xy(x- y) 
Уа Уа 
xty=2Va (1) => (m—5n) =m? 125n° 15mn(m 5n) 
2.22 (2) > 23 =m —125и3 —15тих2 
вает 
a — т? —125и3 —30mn=8. 
b xy? 1) + (7 xiy? + Цех + y? 2x2y? 
20. (a) x +)? =72 and xy=8 
2\2 _ 


(22-02) =[(x+y)(x-y)] 


From (1) and (2) 
(2-2) = [ЖЕЗ = 42 -16. 


15. (© а +62 -ab- (а? Py 


le ә) =x +)? +3ху(х+ у) 
(x+y) = 7243.8(x y) 


(x+y) -24(x4 y)- 7220 











x+y=6 





Now, (x-y) =(x+ уу -4ху 


х-у= 6? -4x8 =V4 =2. 


= (a+b)(a? - ab b) ab- (a b) (а-ы) 





= (© 2ab+b°) (a by 








1 
=(a—b) -(a-bJ =0. [^a b 2I] 21. (b) х=—=2 
1 Squaring on both sides 
16. (d) а- =5 1 
а-3 x +—+2=4 
1 X 
= (а-3) 25-322 





(4-3) х У,-2 
x 


If -1 =a, then x3 = заалыг cube both sides 
x 











1 ] 1 
x ха Қазак Цэ 
x x 
(4-3) - —. = 2? +3x2=846=14. 1 
(a-3) = xb ++ 28-672 
X 
18. (b) 3х-2у 5 Again squaring both sides 
2x+3y 6 1 
12 
=>x~+—~+2=4 
->18х-12у-10х--15у x" 
8х = 27у 
ээ dE es 
~=27f x? 
y 8 -— т 
Taking sulr root on both sides 22. (c) Here Е Dir qu а ке 





x +y’ -xy (х-у) +ху 


Ax 3 
35 22: р ув), 
4 45 -4/3:Д-/5-43 
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23. 


24. 


Тһеп, xy-1 


(x+y) -1 
(х-уу +1 





(x+y) =8 = 64 





+4/Р -4/5х3 -4/15- 





кеше. 5—3 2 


5 (x- у) = (-2vi5) =4x15=60 
Put (3) in (1) 


(x+y) -1 64-1 63 
(x-y) +1 6041 61 





Шуаш ж, pao 





(1) 

(2) 
2415 

(3) 


then a x b = 1 and 

















х+3 
2 
1 2 
гав цан 1 (2+3) 41 х249-46х41 
(x+3) (x+3) (х+3) 
2 
эх +10+6x 
x+3 
Gi х2 = 5 — x) 
_ 5-x+10+6x 
i x+3 
_15+5х _ 5(3+х) _ 
х+3 (х+3) 
v (а + bp = а + D) + 3ab(a + b) 
а + = (а + by – 3ab(a + b) 
“(х-3у 4 l 25 -3x1x5-125-15-110 


(х-3) 


(b) 44-2-43-0 
а 

















222 
a 4 
3 
a >= >) a= 
a 4 4 
ala 
64 4 
Now a’ Та 3 us 
a 64 4 64 





‚ (Dx oy +25 —3хуг i (+y+2 (Ху + 0-22 


+ (2 – xy] 


= 1 [225 + 226 + 225] [(225 
2 





226)? + (226 — 225)? + 
(225 — 225y] 


- 5% 676{ ( 1 40) +0] 





= 5x 616x2 = 676 











2(0Ө2-у-2-2(-:2-1)- хау 2-2х34 





22-2 

эх -2x +147? +27-22+1=0 
> (х – 1° + (у – 0? +(-1?=0, 
х= 1,у = 0, 2 = 1 
х + у? +2 = (1) +05 +1? = 2 

















. b) 5х + 9у = 5 (1) 


125x? + 729у? =120 (2) 
Cube on both side equation (1). 

(5х- 9уу = 53 

125x + 729у? +3х5хх9у(5х+9у) = 125 


125x? +7293 +135xy х5 =125 
=> 120+135ху х5 = 125 
= 135xyx5=5 





1 


D 135 











. (a) a? + Ab? + 4b — 4ab – 2a - 8 


= а? + Ab? — 4ab — 2a + 4b - 8 





= (a — 2b)? — 2(a — 2b) - 8 
Let, (a - 2b) =x 
The given expression = х2 — 2x — 8 
= х2 – 4х + 2x -8 
= x(x — 4) + 2(x - 4) 
= (x — 4) (х + 2) 
= (a — 2b — 4) (а 





2b + 2) 


. (0 1. 62 + 41x + 63 20 


or, 6х2 + 27x + 14x + 63 = 0 
or, 3x(2x + 9) + 7(2х + 9) = 0 
or, (3x + 7)(2х + 9) = 0 





7 9 
П. 4? + 8y + 3-0 
ог, 4у2 + бу + 2у +3 = 0 
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or, 2y(2y + 3) + I(2y + 3) 33. (d) Т. х2-20х + 91 =0 
or, (2y + )(2у + 3) or, x?- 13x —7x +91 =0 
1 3 or, x(x — 13)- 7(х- 13) = 0 
dui A or, (x — 7)(х = 13) = 0 
Непсе, х < у = #= 13,7 
2 = 
30. ide НЫ П. y? — 32y + 247 = 0 
or, x° + 6x + 4x + 24 = 0 or, у2- 19у — 13у + 247 = 0 
or, x(x + 6) + 4(х + 6) = 0 or, у(у = 19) - 13(у - 19) = 0 
ог, (x + 4)(x + 6) = 0 
Ни ог, (у = 13)(у = 19) = 0 
= у= 13, 19 


П. 4? — 17у + 18 = 0 
or, 452- 8y – 9у + 18 = 0 
or, 4у(у — 2) – 9(у = 2) = 0 


Непсе, х < у 


34. (4) isis 


on (4у — 9)(у — 2) =0 x 
2 2 
yaa Cube on both sides, (x+ У) =125 


Hence, x < y х» VWi343xxx хз И) =125 


ЗІ. (с) I. 24x? + 38x + 15 = 0 


or, 24x? + 20x + 18x + 15 = 0 didis 
3 
or, 4x(6x + 5) + 3(6x + 5) = 0 б 
ог, (4х + 3)(6х + 5) = 0 + у =110 
sec. ш? i Bad 
7 6 Square on both sides, x + V.6- 12098. 
П. 125? + 28у + 15 = 0 35. (c) х2-3х-1-0 
or, 12y? + 18y + 10у + 15 = 0 x? +1=3x 
ог, 6у(2у + 3) + 5(2у +3) 20 1 
х+—=3 (1) 
ог, (6y + 5y + 3) = 0 x 
5 3 . 6 4 2 
у---.-- Find (+++ И) 
6 2 x * * 
Непсе, х > 


? (И) -3xax ее) 
32. (d) I. 3х2 - 20x — 32 = 0 
or, 32- 12x - 8x - 32-0 Using (1) 23  -3x343227-943-221 
or, Зх(х – 4) – 8(х – 4) = 0 
on (3х — 8)(x - 4) = 0 36. (с) жээ 


II. 2y? — 3y - 20 = 0 ae 
х®+—р+2=121 


or, 2у2- 8y + 5у – 20 = 0 Е 

о, 2у(у – 4) + 5(у – 4) = 0 bsp Үү а 
“+ y, -11 

or, (2у-5)у-4)-0 x 


2 1 _ 2 1 ла 
ХООР =]11> x^ + -2-9 
шей У: Уз 


2 
2 
И =32 = =. 
Hence no relationship сап be established. (x и) =3 >x K- 3 
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37. 


38. 


39. 


40. 


Cube on both sides, 


х= Уу-3ххх (х= yen 
x- Уу=27+3х3=36 


Gti ape. 








(b) Given, J 
(x1) —(х—1) 
"E 6x? +2 
On simplifying, we get =2 
x 
2 
3x^ +1 =" 
2% 
Зх? +1= 4х 
3х2 —4х+1=0 


Gx – 1) – 1) = 0 
2011 
х= 
Непсе, 1+3=4 

(с) х= 4/5 +2 
2 
2x)-3x-2 2(V5+2) -3(v5+2)- 

















3х? 4-3  3(/5-2| -4(/542)-3 


_ 21.18 
33.88 


=> 0.625 


(d) xy +1=2х 


x -2x+ y” +1=0 





be -2х+1)+)? =0 


(х=) +52 =0 


Since (х-1 20 for all x and y? 20 for all y 


and (x-1f +)? -0, then 


(x-1) =0 andy? =0 
So, x = 1, y = 0. Hence x? + уў = 1. 


2 
1 1 1 
(с) (2+5) -x + 4+2xx x 
Х Х X 
= 119 +2 = 121 








41. 


42. 


43. 


44. 





= 27 + 9 = 36. 


(a) (а-м) += КОО. 


Then given expression can be written as ((a — b))? + 4ab 


= 4p (а + by. 
a? +b? —2ab+4ab=4p(a+b) 
а e b? +2ab=4p(a+b) 


(а+ by - 4p(a4 b) 














1 1 
(с) х+—=х? +> 
х х 


Reciprocal of x + и = Reciprocal of x 41 2 
x x 











_ 1 an x 
x7 +1 х2 +1 
x 


(a) x œ- 3) 2-1 
Cubing both the side 


? х? -27+27x-9(x} )=-1. 
From eq. (1), х2-3х--1 
x!-3x4120 


(ог) 9х? -27x4 920 
Substituting above in equation (2) we get 


х3 (à -18)21 


(d) Let а= (2-3) and b = (2+3) 


a -7-4У3 and b? 2 74 44/3 





1 1 a+b? +2 
dab Hal (e «aJ 1544) 
(а +1)=(8-4 V3)(8+43] 


2p io] 


(1) 


Quadratic Equations sas 


45. 


46. 


47. 


48. 


a+b? 42216 


1 
+ == 
аа! Ь?+1 


© х-430--/30--430---- 


On squaring both sides, we have 


х? =30+ [30+ /30+/30+--- 


Thus, 





1: 

















х =304x Ox -х-30=0 





х? -6x+5x-30=0 
x(x — 6) + 5(х-6) = 0 
(х – 6)(х+ 5) =0 

x = 6 because x + —5 


(а) L x? - 24x + 144 = 0 





or, x*— 12х — 12x + 144 = 0 
or, x(x — 12) – 12(х - 12) = 0 
or, (x- 12)2= 0 

х = 12 





П. y? — 26y + 169 = 0 





о, у2 – 13у - By + 169 = 0 


or, у(у = 13) — 13(у = 13) = 0 
or, (у = 13% = 0 

у = 13 
Hence, x <у 
(d) I. 2x? + 3x - 20 = 0 
or, 2x? + 8x — 5x — 20 =0 
or, 2x(x + 4) - 5(х +4) = 0 
ог, (2x — 5)(х + 4) = 0 





or, жей 
2 


II. 2)? + 19у + 44 = 0 
or, 27+ ly + 8y + 44 = 0 


or, 2у(2у + 11) + 4(2у + 11) = 0 
ог, (у + 4)(2у + 11) = 0 


у=-4-— 
2 


Hence, x > у 

(е) I. 6х2 + 77x + 121 = 0 

or, 6x? + 66x + 11х + 121 = 0 
or, бх(х + 11) + 1х + 11) = 0 
ог, (6х + 11)(х + 11) = 0 


49. 


50. 


51. 


ог, imc di 
6 
П. 524-9» - 22 =0 
or, угж Пу-2у-22-0 
or, у(у + 11) -2 + 11) 
о, (у= 2) + 11) =0 
or, у-2,-П 


Hence, no relationship can be established between x and 


у. 
(b) IL. x? - 6x =7 
or, xX- 6x -7=0 
or, xi-7x4x-720 
or, х(х- 7) +1la- 7) = 0 
or, (х+1)(х-7)=0 
or, х--і, 7 

П. 2y? + 13y + 15 = 0 
or, 2у2% 10у + 3y + 15 = 0 
ог, 2у(у + 5) + 3(у + 5) = 0 
or, (2у + 3)(у + 5) = 0 
ог ПЕ АЕ. 

2 

Hence, x > y 
(4) I. 10х2 - 7x +1= 0 
or, 10х2 – 5х – 2х +1= 0 
ог, 5х(2х — 1) – (2х - 1) = 0 
ог, (5х — 1)(2х =) = 0 


or, х= 
II. 3552 — 12у +1 2 0 
or, 35y? -7y - 5у «1-20 


on 7y(5y-1)-1(5y- 1) =0 
orn (7у- 1)(5у = 1) = 0 





ог, =—,— 


Hence, x > у 


(d) ret, x 2464 46 +... 


On squaring both sides, we have 


esee EINE 


x =64x 

x -x-6=0 

х? —3x+2x-6=0 
x(x —3) + 2(x-3)=0 
(х+2)(х-3)=0 


ууу у} 


=> х= 3 and x = —2 because numbers are positive. 
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52. (d) Let, the two natural consecutive odd numbers be n эу-2х14-28 


and (n + 2) х-у 


Now, according to the question, 


56. (a) І. 784x +1234 = 1486 


























=> п?+(и+2)? =394 
=> пї+п?+4+4п=394 > V784x = 252 
=> 2m +4п –390=0 => 28x = 252 
=> m-«2n-195-0 > х=9 
=> n’+15n—-13n-195=0 П. J1089y +2081 2345 
=> п(п+15)-13(и +15) =0 38 56d 
> (n-13n415)-0 ыды 
=> n=l3andn#-15 > y=8 
> 
numbers are 13 and 15. цах 
-. the sum of the numbers = 13 + 15 = 28 57. (a) 1. ЛЕ 2 rar 
Quicker Approach: Vx Vx 
By mental operation, 13? + 152 = 169 + 225 = 394 312-33 21200 
—23 =IVXXVX 
Required sum = 13 + 15 = 28 11 
53. (d) I. x? - 19x + 84 = 0 = цан зе 
2 
=> х – 7х – 12x + 84 = 0 
Му 5ү/у _ 1 
=> (х-7)х- 12) = 0 “72 1 dw 
> x=7,12 
| > 1 
П. у? - 25у + 156 = 0 БЕДЕ ЗБЕ 
12 12) Jy 
> y- 13у – 12у + 156 = 0 Ой 
> (y— 13\y— 12) =0 -- 
= ў=12, 18 Зон 
4 
х < у 
x>y 
54. (b) I. x? — 468 = 1729 
БТ 58. (e) 4x + 7y = 209 2.4) 
12x — 14у = -38 222 
> х=13 шоо 0) 
Multiplying (1) by 2: 
2 
II. 5? — 1733 + 1564 &x + 14у 418 49) 
> у? = 169 Adding (2) and (3): 
> у= +13 20х = 380 = х= 19 
х2 у Substituting the value of х in (1), we get 
9 19 _ 
55. (e) I. + = Ух > 9419 =JxxVx > х= 28 76 + 7у = 209 
Ух vx Ty = 133 y=19 
2x14)? E ee 
п. у? ( ) -02 y y -Qx14)'^ =0 “ xX =y 
үу 59. (а) I. 17x? + 48х – 9 = 0 


=> yl? = (2 x 14)!!? > 17?+51х-3х-9=0 


Quadratic Equations 2 


60. 


61. 


62. 


=> 17х(х + 3)- 3(х + 3) = 0 
=> (17x - 3)(х + 3) = 0 


> eae: 
17 
П. 13? - 32y + 12 =0 
=> 13y? – 26у – 6y + 12 =0 
> 13(»-2)-6(-2)-0 
(13у = 6)(у - 2) = 0 
6 
13 





> у= 2, 
x<y 

(b) L 16x* + 20x +6 =0 

=> 16x?+ 12x + 8х +6 = 0 

=> 4x(4x + 3) + 2(4х + 3) = 0 

=> (4x + 2)(4х + 3) = 0 


> xs- -5 


П. 10y? + 38у + 24 = 0 
=> 10у2 + 30у + 8y + 24 = 0 
=> 10у(у + 3) + 8(у + 3) = 0 
=> (10у +8) + 3) = 0 


4 
=> у= -3, БС 
Xy 
(с) І. 8x7 + 6x —-5 = 0 
=> 802 + 10x-4x-5=0 
=> 2x(4x + 5) – 1(4х + 5) = 0 
(2х — D(4x + 5) = 0 





> Ty 
II. 12y? - 22у + 8 = 0 
12у2 - 16y - 6y + 8-0 
=> 4у(3у – 4) – 2By – 4) = 0 
(4у — 2)(3у - 4) = 0 
21 
23 


х < у 











A 


= y 


(d) I. 18x* + 18x +4 =0 
=> 1802 + 12x +6r+4=0 
=> 6x(3x + 2) + 2(3х + 2) = 0 
=> (6x + 2)(3х + 2) = 0 


П. 12? + 29у + 14 = 0 


63. 


U ууу 


(b 
> 
> 
> 


уу} 


12? + 21у + 8у + 14 = 0 
3у(4у + 7) + 2(4y + 7) = 0 


(Зу + 2)(4у + 7) = 6 


х2 у 


) 1. х2 — 11х + 24= 0 


х2 — 8x – 3х + 24 = 0 
x(x — 8) — 3(х – 8) = 0 
(х — 3)(х — 8) = 0 
х= 3 ог, 8 


.2у2- 93у +9 = 0 


2y? — Зу = 6у+9 = 0 
yy — 3) – 3(2у - 3) = 0 
(2у – 3)(у – 3) = 0 


3 
-- ог, 3 
Pg 


х2у 


64. (c) Lx? x 13 =x? x 247 


65. (d) 


x 13 
x=19 


П. y!? x 14 = 249 + 2? 


= jay 
; 14 
62 
> yxy=21 
y=21 
Clearly, x < y 


12x4 3x4 $ 


4 4 
x x? 








x 











х= 4/36 =+6 


П. 5? + 783 = 999 


> y=999-783 © у =216 


у-4/216 <6 


Clearly, x € y 
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2 = 
66. (c) L 500x + [402 20 70. (c) І. 8х2 + 6х – 5 = 0 
=> (4х + 5) (2х 1) = 0 
= 4500х--402 Те тер 
[402 [400 4 72 
х 0.9 2 
\ 500 500 П. 1232 - 22у + 8 = 0 
> 6y - Пу+4=0 
П. 4360y + (200)? =0 > (2р – 1) (3у – 4) = 0 
1 4 
=> 4360у--4200 л у= ог, = 


[200 
y=- За) --0.74 Hence, x € y 


71. (а) I. 17232 + 48x -9 = 0 
Clearly, x < y => (х + 3)(17х – 3) = 0 


67. (c) Т. (17)2 + 144 + 18 = x 





=> x=-3or, 
17 


П. 132 - 32y + 12 =0 
(у — 2)(13y — 6) = 0 


=> х=17°+144х l 
18 








x =289 +8 = 297 
=2or id 
П. (26)? – 18 x 212 y у= › 13 
=> yz26 -18x21 Hence, x < y 
y = 676—378 = 298 72. (e) І. 4x + 7y = 209 г) 
Clearly, х < у П. 12x — 14у = -38 ...(2) 
68. (b) I. 162 + 20х +6 = 0 Now, (1) x 2 + (2), we have 
=> &^-10x43-0 12x — 14у = -38 
=> (4х + 3)(2х + 1) = 0 8х + 14у = 418 
3 1 or, 20x = 380 
х=-—— ог, -= 
: 380 
4 2 ЭР die d 
П. 10? + 38y + 24 = 0 0 
= 5)/2419у-12-0 Now, putting the value of x = 19 in equation (1), 
We have, 


(у + 3)(5у + 4) = 0 
4x 19 + 7y = 209 


=—3 _4 
Fou or, 7у = 209 – 76 = 133 
Hence, x > y 133 
и. уз-г--19 
69. (d) I. 18x? + 18x +4 = 0 
=> 9%? +9x+2=0 Hence, x = y 
> (3х + 2)Gx +1) = 0 73. (a) Lx = 22, IL y2+6y+9=0 
2 1 P 
Х---о,-- 3 3 
3 3 | | 
П. 12? + 29у + 14 = 0 -3 -3 
=> (3у + 2)(4у + 7) =0 74. (b) І х2-7х-12-0 IL у?+у—12=0 
2 7 Pd" С 
77-3 or, 74 -4 -3 4 -3 
| | | | 
Hence, x > y 4 5 -4 3 
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75. (d) І. x=4V729 2327 П.у=27 77. ()L 22+11х+14=0 Ш. M 
76. (е) Т. x* = 398 + 227 = 625 6 6 
=> = | | | | 
П. у? = (346 — 321) = 25 2 2 Н 1 
> у=+5 : 1 ае = 
2 2 2 
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INTRODUCTION 


In this chapter, we shall be concerned with the study 
of sequences, i.e., special types of functions whose 
domain is the set N of natural numbers. We shall study 
particular types of sequences called arithmetic sequences, 
geometric sequences and harmonic sequences and also 
their corresponding series. 

Premiums on life insurance, fixed deposits in a 
bank, loan instalments payments, disintegration or decay 
of radioactive materials and the like are some of the 
examples where the concept of sequence and series is 
used. 


SEQUENCE 


A sequence is a function whose domain is the set N of 
natural numbers and range, a subset of real numbers or 
complex numbers. 

A sequence whose range is a subset of real numbers 
is called a real sequence. Since we shall be dealing with 
real sequences only, we shall use the term ‘sequence’ to 
denote a ‘real sequence’. 


Notation 


The different terms of a sequence are usually denoted 
Буа, а,, a,, ... or by і, Е, t, .... The subscript (always 
a natural number) denotes the position of the term in 
the sequence. The number occurring at the nth place 
of a sequence, i.e., / is called the general term of the 
sequence. 


A sequence is said to be finite or infinite (according 
as finite or infinite number of terms it has.) 


Progression 







PROGRESSIONS 


If the terms of a sequence follow certain pattern, then 


the sequence is called a progression. 
Illustration 1: Consider the following sequences: 


13,57, 9, ag 21. 
i08 5,2,—1,—4,.. 
(iii) 2, 6, 18, 54, ..., 1458. 


(іу), 


E) 


H 
E 


Ale 


1 
2 
(v) 1, 4, 9, 16,... 


We observe that each term (except the first) in (1) 
is formed by adding 2 to the preceding term; each term 
in (ii) is formed by subtracting 3 from the preceding 
term; each term in (ili) is formed by multiplying the 
preceding term by 3; each term in (iv) is formed by 
dividing the preceding term by 2; each term in (v) is 
formed by squaring the next natural number. Thus, each 
of (i) to (v) is a progression. Moreover, (i) and (iii) are 
finite sequences, whereas (ii), (iv) and (v) are infinite 
sequences. 

However, to define a sequence we need not always 
have an explicit formula for the nth term. For example, 
for the infinite sequence 2, 3, 5, 7, 11, 13, 17, ... of all 
positive prime numbers, we may not be able to give an 
explicit formula for the nth term. 


SERIES 


By adding or subtracting the terms of a sequence, we 
obtain a series. A series is finite or infinite according 
as the number of terms in the corresponding sequence 
is finite or infinite. 


Illustration 2: The following are the series corresponding 
to the sequences, in illustration 1. 
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(1) 3+5+7+9 +... + 21. 
08 +5 +2 + (- 1) +... 
(11) 2 + 6+ 18 + 54 +... + 1458. 


1 
ОЕ 
2 4 8 


(у) 1+4+9+ 16+... 


ARITHMETIC PROGRESSION (А.Р.) 


A sequence whose terms increase or decrease by a fixed 
number is called an arithmetic progression. The fixed 
number is called the common difference of the A.P. 

In an A.P., we usually denote the first term by a, 
the common difference by d and the nth term by f£. 
Clearly, d = t, — t, ,. Thus, ап A.P. can be written as 

a,at+d,a+2d,...,a+(n—-1)d,... 
Illustration 3: Consider the series: 1, 3, 5, 7, 9, ... 

Here, 2nd term — 181 term = 3rd term — 2nd term 
= 4th term — 3rd term =... = 2. 

Hence 1, 3, 5, 7, ... are in A.P. whose first term is 
] and common difference is 2. 

Illustration 4: The series: 5, 3, 1, —1, -3, —5, -7, ... 18 
in A.P. whose first term is 5 and common difference is —2. 


о A Әп 5 И, thy бу бе < Will be im А Ш 

ЕЕ ее. 
= constant, for n > 2. 

* Three numbers a, b, с are in A.P. if and only if 
b—a-c- Ь, 1е., if and only if a c = 2b. 

* Any three numbers in an A.P. can be taken as 
a — d, a, a * d. Any four numbers in an A.P. 
can be taken as a — 3d, a — d, a + d and a + 3d. 
Similarly, five numbers in an A.P. can be taken as 
a — 2d, a — d, a, a + d and a + 2d. 


GENERAL TERM OF AN A.P. 


Let a be the first term and d be the common difference 
of ап A.P. Then, the A.P. is a, a + d, a + 2d, а + 3d,... 
. We also observe that, 
1, the first term, is a = a + (1 — 1) d; 
t, the second term, is a + d = a + (2 - 1) d; 
L, the third term, is a + 2d = a + (3 — 1) 4; 
t,, the fourth term, is a + 3d = a + (4 — 1) d; 
t, the nth term, is a + (n — 1) d. 

Thus, the formula, 1 = a + (n — 1) d gives the 
general term of an A.P. 


* If an A.P. has n terms, then the nth term is 
called the /ast term of A.P. and it is denoted by 
1. Therefore, / = a + (n — 1) d. 

* [fais the first term and d the common difference 
of an A.P. having m terms, then nth term from 
the end is (m — n + 1)th term from the beginning. 

nth term from the end = a + (m — n) d. 


Illustration 5: А sequence < / > is given by the 
formula /, = 10 — Зи. Prove that it is an A.P. 
Solution: We have, 
t=10-3n > і = 10 - 3(п + 1) = 7 – Зп. 
== = 3n) — (10 = 3n) =—3, 
Which is independent of л and hence a constant. 
Therefore, the given sequence < f, > is an A.P. 
Illustration 6: Find the nth term and 19th term of the 
sequence 5, 2, — 1, 4, .... 
Solution: Clearly, the given sequence is an A.P. with 
а = 5 and d = -3. 
t=at(n—1)d=5 + (n— 1) (-3) =—3п 
+ 8. 





For the 19th term, putting л = 19, we get tọ = 
-3:19 + 8 = —49. 
Sum of n terms of an A.P. 


The sum of n terms of ап A.P. with first term ‘a’ 
and common difference 'd' is given by 


5,- 2 [2a + (n - 14] 


e If S is the sum of n terms of an A.P. whose first 
term is ‘a’ and last term is /, then 


n 
5 =—(a+/J). 
у 


* If common difference d, number of terms п and 
the last term /, are given then 


S,= BI- (0-1 4 
5 Pu 525 


E 


Illustration 7: Find the sum of the series 

5 4.51 452 +... to 100 terms. 
Solution: The given series is an A.P. with first term, 
а = .5 and common difference, d =.51 —5 =.01. 


Sum of 100 terms 


Progression ЕЗ 


“р x 5 + (100 — 1) x .01] 


50 (1 + 99 x .01) = 50 (1 + .99) 
= 50 x 1.99 = 99.5. 
Illustration 8: Find the sum of 20 terms of an A.P., 
whose first term is 3 and the last term is 57. 
Solution: We have, а = 3, / = 57, n = 20. 
2 

S = 24 -0, on Sy= = + 57) = 600. 

Hence, the sum of 20 terms is 600. 


GEOMETRIC PROGRESSION 


A sequence (finite or infinite) of non-zero numbers in 
which every term, except the first one, bears a constant 
ratio with its preceding term, is called a geometric 
progression, abbreviated as G.P. 
Illustration 9: The sequences given below: 

(1) 2, 4, 8, 16, 32, ... 

(1) 3, —6, 12, —24, 48, ... 

db or or o. 
4 12 36 108 324 
Ме ee 

5 30 180 1080 6480 
(v) x, х2, x, м, xX, ... (where x is any fixed real 
number), 








are all geometric progressions. The ratio of any term 
in (1) to the preceding term is 2. The corresponding 
ratios in (ii), (iii), (iv) and (v) are - 2, 3° 6 апа 
x respectively. The ratio of any term of a С.Р. to the 
preceding term is called the common ratio of the G.P. 
Thus, in the above examples, the common ratios are 
2, — 2, D _ and x respectively. 


In a G.P., any term may be obtained by multiplying 
the preceding term by the common ratio of the С.Р. 
Therefore, if any one term and the common ratio of 
a С.Р. be known, any term can be written out, i.e., 
the G.P. is then completely known. 

In particular, if the first term and the common 
ratio are known, the G.P. is completely known. The 
first term and the common ratio of a G.P. are generally 
denoted by a and 7, respectively. 


GENERAL TERM OF A С.Р. 


Let, a be the first term and r ( z 0) be the common 


ratio of a G.P. Let Е, Е, t, ... , t, denote Ist, 2nd, 3rd, 


.. , nth terms, respectively. Then, we have 





1 = ИГ, b = br, t, — br, „ЕЦ qr 


On multiplying these, we get 

= „л—1 - ,n-l. 
DEL e t, m E, 0,47 > б=т" 0ш 
f, — а. 





General term = ¢, = аг". 


Thus, if a is the first term and r the common ratio of a 
С.Р. then the G.P. is a, ar, ar’, ..., ағ"! or a, ar, ar’, 
.. according as it is fnite or infinite. 

Cor. If the last term of a С.Р. consisting of n terms is 


denoted by /, then / = а” ~. 


* If a is the first term and r the common ratio of 

a finite G.P. consisting of m terms, then the nth 

term from the end is given by ar" ". 

The nth term from the end of a G.P. with the last 

term / and common ratio ғ is Ми". 

Three numbers in G.P. can be taken as a/r, a, ar; 

four numbers in С.Р. can be taken as a/r, alr, 

ar, ar’; five numbers in G.P. can be taken as a/ 

r°, alr, a, ar, ar’, and so on... 

* Three numbers a, b, c are in G.P. 1f and only if 
bla = clb, i.e., if and only if P? = ac. 


Illustration 10: Find the nth term and 12th term of 
the sequence —6, 18, —54, .... 
Solution: The given sequence is а G.P. with a = —6 
and r = -3. 
t, = ar” ~! = ( 6) ( 3) п -l ( 1)" 26. 3" -1 
For the 12th term, putting n = 12, we get 
ta = (-1)^-6:3" = 2.3, 








Sum of п terms of а С.Р. 


The sum of first п terms of a С.Р. with first term a and 


: -— a(r" – 1 
common ratio r is given by 5 = — 
Р 


(1) When и = 1 
S =a+a +... up ton terms = na 
(11) It / is the last term of the G.P., then 
і--а 


Ай | 
r-a 
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Sum of an infinite С.Р. when | г | < | 


The sum of an infinite G.P. with first term a and common 
; : a : 
ratio ris 5 = pee when |r |< 1, ie,- 1<r< l1. 
-r 


Illustration 11: Find the sum of 8 terms and n terms 
of the sequence 9, -3, 1, —1/3, .... 
Solution: The given sequence is a G.P. with a = 9 and 


We know that 
2 ы 8 _ 8 
9l (-1/3) —о@ 0-21 3 














в 7 1—(—13) 43 4 3 
_ 273°-1 16561-1 6560 1640 
43 4 3 4х243 243 
Adi 8 1 - (-V3) 91-6 /3 | 
" 1— (13) 4/3 
E 27 3" > (-1)" Е 3" = (-1)" 
4 3" 4 . 20-9 : 
Illustration 12: Find the sum of the infinite sequence 
[UE NS M 
7 49 
Solution: The given sequence is а С.Р. with a = 7 and 
1 1 
ғ---,80|г|- -3 = < 1 
7 7 








аа 12846 
1—(=1) 8/7 8 tay 


HARMONIC PROGRESSION 


A sequence of non-zero numbers а, а„ а,, ... is said to 
be a harmonic progression (abbreviated as H.P.) if the 


sequence жы .. is an A.P. 
а 4; 0, 
Illustration 13: The sequence 1, 1. . is a 
4 7 10 


H.P. The sequence obtained by taking reciprocals of 
its corresponding terms, 1.е., 1, 4, 7, 10, ... is an A.P. 


A general H.P. is CM NET SUN s 
a а-а a+2d 
nth term of an H.P. 


nth term of H.P. 


1 
nth term of the corresponding A.P. 


* Three numbers a, b, c are in Н.Р. if and only if 2 








1 а 
5 =» = ВӘ im ЖАР, 145; 
@ 
1 1 1 2 
о к 
а @ Ь а+с 


* No term of H.P. can be zero. 

* There is no general formula for finding the sum to 
n terms of H.P. 

* Reciprocals of terms of H.P. are in A.P. and then 
properties of A.P. can be used. 


Illustration 14: Find the 100th of the squence 


Solution: The sequence 1, -, -, 
3 э 7 


Corresponding A.P. is 1, 3, 5, 7, ... 


Now, for the corresponding A.P., first term a = 1, 
4-2. 


100th term of the corresponding A.P. 
= а + (100 — Га 
-14(100-1)2-199 
Hence, the 100th term of the given sequence 


ES 
199 ` 


Some Special Sequences 


1. The sum of first п natural numbers 
Уп=1+2+3+..+п= шш. 
2. The sum of squares of first n natural numbers Xr? 


= 12 +22 + 32 +... + и? = Bora 





6 

3. The sum of cubes of first n natural numbers Xi? = 
п(п+1)] 
13+ 23+ 33+... +и? = [etn | 
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If nth term of а sequences is 
T = ат? + br? + en + d 
then the sum of n terms is given by 
S = ET = aXm + bun’ + cXn + Xd, 


which can be evaluated using the above results. 


Illustration 15: Find 22 + 4? + €? +... + (2n). 


Solution: nth term of the given series is (27). Then, 
T = An’. 
4n(n +1) (2n +1) 
6 
s= 2n(n +1) Оп +1) 
" 3 


S -4zxm- 





Illustration 16: Sum the series 1? + (17 22 + (P 224 32) 
+... to n terms. 
Solution: Here, Т = (1? + 22 + 3 +... m) 
n(n +1) (2n +1) 
6 


= Уи? = 





| n(2n* + Зп +1) 











1 
Xm + і Хи? + = Уп 
2 6 


_ 1lw(ntly i 1 n(n +1)(2л +1). 1 п(п+1) 
3 4 2 6 6 2 





= m [n (n + 1) + 2n & 1 4 1] 





= Ns + 3n + 2) 
12 


_ п(п+1) 
үйл теі (n + 1) (n + 2) 


n 2 
з VM (n + 2). 


| | ЕХЕВС15Е-1 | | 


1. Determine 25th term of ап A.P. whose 9th term is 


—6 and common difference is 5. 


(а) 16 (b) 18 
(с) 12 (4) 14 
2. Which term of the А.Р. 5, 13, 21, ... is 181? 
(a) 21st (b) 22nd 
(c) 23rd (d) 24th 


3. Find the nth term of the series: 
1 n+l + 2п+1 





п п п 

(а) 3-m +n (b) I-n -n 
n n 
2 = 

(c) oe (d) None of these 
п 


4. If the pth term of ап A.P. is q and the gth term is 
р, then its rth term is: 
(ajpt+q-r 
(c)r+q+p 


ф)р-4-г 
(а) None of these 


5. Determine К so that z, k and Ч are the three 


consecutive terms of an A.P. 


16 14 
ats Вр) 
(а) T (b) сс 
(с) 12 (d) 18 
33 3 


. Determine k, so that k + 2, 4k — 6 and 3k - 2 are 


three consecutive terms of an A.P. 
(a) 5 (b) 7 
(c) 9 (d) 3 


. The ratio of the 7th to the 3rd term of an A.P. is 


12:5. Find the ratio of 13th to the 4th term. 
(a) 8:5 (b) 9:4 
(c) 7:3 (d) 10:3 


. If 7 times the 7th term of an A.P. is equal to 11 times 


its 11th term, then the 18th term of the A.P. is: 
(a) 1 (b) 2 
(c) 0 (d) 3 


E Chapter 29 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


The 4th term of an A.P. is equal to 3 times the 
first term and the seventh term exceeds twice the 
third term by 1. Find the first term and the common 
difference. 

(a) 3, 2 (b) 5, 2 

(c) 7, 3 (d) 9, 3 

If the 9th term of an A.P. is 99 and 99th term is 9, 
find 108th term. 

(a) 0 (b) 2 

(c) 4 (d) 6 

If the pth, gth and rth terms of an A.P. are a, b, c, 
respectively, find the value of: 


alq — г) + blr — p) + cP - 4) 

(a) 2 (b) 1 

(c) 0 (d) 3 

A body falls 16 m in the first second of its motion, 
48 m in the second, 80 m in the third, 112 m in the 
fourth and so on. How far does it fall during the 
11th second of its motion? 

(a) 338 m (b) 340 m 

(c) 334 m (d) 336 m 

A ball rolling up an incline covers 36 meters during 
the first second, 32 m during the second, 28 m during 
the next and so on. How much distance will it travel 
during the 8th second? 

(a) 8 m (b) 6 m 

(c) 7 m (d) 9 m 

Determine the sum of the first 35 terms of an A.P. 
if £ = 2 and t, = 22. 

(a) 2510 (b) 2310 

(c) 2710 (d) 2910 

If the 5th and the 12th terms of an A.P. are 30 and 
65, respectively, then what is the sum of the first 
20 terms? 

(a) 1175 (b) 1250 

(c) 1150 (d) 1350 

If the 12th term of an A.P. is —13 and the sum of 
the first four terms is 24, then what is the sum of 
the first 10 terms? 

(a) 0 (b) 2 

(c) 1 (d) 4 

The sum of a series in A.P. is 525. Its first term is 
3 and last term is 39. Find the common difference. 
(a) 3/2 (b) 3/3 

(c) 2/3 (d) 1/3 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


Find the common difference of an A.P. whose first 
term is 100 and the sum of whose first six terms is 
five times the sum of the next six terms. 


(a) -15 (b) -10 
(c) -20 (d) -5 
How many terms are there in an A.P. whose first 


and fifth terms are -14 and 2, respectively and the 
sum of terms is 40? 


(a) 15 (b) 5 

(c) 10 (d) 20 

Sum the series 

51 + 50 + 49+... +21 

(а) 1116 (b) 1122 

(c) 1128 (d) 1124 

The sum of p terms of an A.P. is 3p? + 4p. Find the 
nth term. 

(a) 5n + 2 (b) 6n + 1 

(c) 8n + 3 (d) 7n + 3 

How many terms of the A.P. 1, 4, 7, ... are needed 
to give the sum 715? 

(a) 33 (b) 22 

(c) 24 (d) 27 

Find the sum of the first hundred even natural numbers 
divisible by 5. 

(a) 50575 (b) 50560 

(c) 50500 (d) 50505 

Find the sum of all integers between 50 and 500 


which are divisible by 7. 


(a) 17966 (b) 1177996 

(c) 17766 (d) 17696 

Find the sum of the numbers of three digits divisible 
by 7. 

(a) 70334 (b) 70338 

(c) 70336 (d) 70332 

Find the sum of all odd numbers of four digits which 


are divisible by 9. 


(a) 2754000 
(c) 2754008 


(b) 2754004 
(d) 2754000 





Which term of the geometric sequence 
1 1 1 1 

и ace 18 ? 

39 27 19683 

(a) 9 (b) 7 

(c) 11 (d) 13 


Find the 10th term of the geometric series 5 + 25 
+ 125+ ..., 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


(a) 519 (b) 5? 
(c) 5" (d) 5* 
Write down the 20th term of the С.Р. 1, —1, 1, 


(b) -1 
(d) None of these 


Write down the 5th term of the series ED n 
(a) 6 (b) 8 

(c) 4 (d) 10 

The 5th term of a G.P. is 2, find the product of first 
9 terms. 


(a) 508 (b) 512 
(c) 504 (d) 516 
What term of progression 
18, —12, 8, ... is мэ, 

729 
(а) 15 (5) 18 
(с) 9 (4) 12 


The 3rd term of a G.P. is the square of the first term. 
If the second term is 8, determine the 6th term. 
(a) 136 (b) 132 

(c) 128 (d) 124 

If 4th and 8th terms of a G.P. are 24 апа 384, respectively, 
then find out the first term and common ratio. 

(а) 2, 3 (b) 5, 3 

(c) 3, 2 (d) None of these 

The first term of a G.P. is 1. The sum of the third and 
fifth terms is 90. Find the common ratio of the G.P. 
(a) 2: -3 (5) Э: -3 

(c) 1, -3 (d) 5, -3 


2 
For what value of x, the numbers ——, x, =. are in 
G.P.? = 
(а) 1, -2 (b) 1, -3 
(с) 1, -5 (d) 1, -1 


A person has two parents (father and mother), four 
grandparents, eight great grandparents and so on. 
Find the number of ancestors the person has up to 
the 10th generation. 


(a) 1028 (b) 1024 

(c) 1030 (d) 1026 

In a G.P, the first term is 7, the last term 448 and 
the sum 889. Find the common ratio. 

(a) 4 (b) 6 

(c) 8 (d) 2 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


The sum of first three terms of a G.P. is to the sum 
of first six terms is 125:152. Find the common ratio 
of G.P. 


(a) (b) 


(c) (d) 


ло мы 
м м 


11 
Evaluate $^ (2+3) 


ja 


3 i. 3 Wa 

(а) 22+ 50!-) (®ип+—@"-1) 
3 10 _ 

() 22+ 2G" - 1) 


(d) None of these 

The sum of the first two terms of a G.P. is 36 and 
the product of the first and the third terms is 9 
times the second term, then find the sum of the 
first 8 terms. 


3480 3280 
а) >“ b) —— 
ы 81 DET 

3680 3880 
с) — d) — 
CO) -a СЕ 


The common ratio of a С.Р. is — 2 and the sum to 
infinity is 5. Find the first term. 

(a) 14 (b) 16 

(c) 14 (d) 10 

Sum the series to infinity 


3 5 3 5 3 5 
7+3 ats 
а 4 P 4 4 45 





8 7 
a) — b) — 
(a) 15 (5) T 
7 8 
e). d) — 
(c) T (d) 17 
The product (32) (32) (32)!"° ... © is equal to: 
(a) 16 (b) 64 
(c) 32 (d) 0 
Find the 9th term of the H.P. 6, 4, 3, ... 
7 6 
(a) — (b) — 
5 5 
(c) 3 (4) None of these 
6 


Find the nth term of the H.P. whose first two terms 
are 6 and 3, respectively. 
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47. 


48. 


(a) (b) 


(c) (d) 


Ifx>1,y>1,z>1 are in G.P., then 
1 1 1 


ила 
х [оох |У 





(а) 17 (b) 15 
24 24 
(бу E «и 
24 24 


. If the first term of a С.Р. is 729 and 7th term is 64, 


determine S. 


Д , are in 
l+logx 1-108у 1+logz (a) 2259 (b) 3059 
(a) AP (b) Н.Р (c) 2059 (d) 2459 
| у . If a be the first term of а G.P., / the nth term and 

5 “ 5 шашнаас P the product of first n terms then P = 

5 zt 57 zt ... 00 (а) (al)? (b) (a _ je 

(с) (a + D”? (d) None of these 
EXERCISE-2 


(BASED ON MEMORY) 


. Average of n numbers is a. the first number is 


increased by 2, second one is increased by 4, the 
third one is increased by 8 and so on. The average 
of the new numbers is 


n+l 2" =] 


(b) аж 








(a) a+ 
n 


n+l __ Áo 
8а. (ау аа ата 








(с) а- 


[SSC, 2015] 


. Find the sum of all positive multiples of 3 less 


than 50. 
(a) 400 (b) 404 
(c) 408 (d) 412 


[SSC, 2014] 





. Find the sum of | 1 : +11 2 +| 1 2 
nal nal nal 





(a) n (b) =n 


(c) (n + 1) 


[SSC, 2013] 


. If a clock strikes appropriate number of times at 


each hour, how many times will it strike in a day? 


(a) 300 
(c) 68 


(b) 156 
(d) 78 
[SSC, 2013] 


. Terms а, 1, b are in arithmetic progression and terms 


1, a, b are in geometric progression. Find а and b 
(given а ж b). 
(а) 2,4 
(с) 4,1 


(b) —2, 1 
(d) -2, 4 
[SSC Assistant grade III, 2013] 


. The sum 11? + 122+... 20? + 217 =? 


(a) 2926 
(c) 3215 


(b) 3017 
(d) 3311 


[SSC, 2012] 


. If log2, log(2* — 1) and log(2* + 3) (all to the base 


10) be three consecutive terms of an Arithmetic 
Progression, then the value of x is equal to: 

(a) 0 (b) 1 

(с) 105,5 (d) log 2 


‚ (1? + 2? + 3 +» + 102) is equal: 


(a) 380 
(c) 390 


(b) 385 
(d) 392 
[SSC (GL), 2010] 


. The sum of the series (1 + 0.6 + 0.06 + 0.006 


+ 0.0006 + --) is: 


Progression 2 


2 1 


1- 5) 1- 
(a) Е (b) 3 
1 2 
c) 2- d) 2- 
(c) - (d) : 
[SSC (GL), 2010] 
10. The 9th term of the sequence, 0, 3, 8, 15, 24, 35, 
... 15 
(а) 63 (b) 70 12. 
(c) 80 (d) 99 


[SSC (GL), 2010] 


| 1 1 1 1 
. + + Te 
1х2 2x3 3x4 99x100 





| is equal to: 


1 99 
а) —— b) — 
© 5560 9 100 

100 1000 
c) — d) — 
Mr 5 


[SSC, 2010] 
The sum of all the digits of the numbers from 1 to 
100 is: 
(a) 5050 
(c) 901 


(b) 903 
(d) 900 
[SSC, 2010] 





(OSE 
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1. (б) 201110 50 бо т 


40. (a) 41. (b) 42. (b) 43. (c) 44. (b) 45. (b) 46. (a) 47. (b) 48. (c) 


8. (c) 
14. (b) 15. (c) 16. (a) 17. (a) 18. (b) 19. (c) 20. (a) 21. (b) 22. (b) 
27. (a) 28. (a) 29. (b) 30. (c) 31. (b) 32. (c) 33. (c) 34. (c) 35. (b) 


9. (a) 10. (a) 
23. (c) 
36. (d) 


49. (c) 


11. (c) 12. (d) 13. (a) 
24. (d) 25. (c) 26. (a) 
37. (b) 38. (d) 39. (c) 
50. (a) 





ЕхЕВСІЅЕ-2 





1. 9 2. (с) 3. (Б) 4. (b) 5.(d) 6. (а) 


EXERCISE- I 


1. (d) Let, a be the first term and d the common difference 
of an A.P. 


Then a,-a-*(n—-1)d 


a= a+0-1)(3) 3 


a, — a * 10 
—6 =а+ 10 
а = -6 = 10 = 


U y 





16 





a, = —16 + (25 92 =-16 + 30 = 14. 


2. (с) Here, first term а = 5 4. 
Common difference d = 8 
Let, 181 be the nth, 1.е., a, = 181 
181 = 5 + (и - 1)8 or 176 = (n — 1)8 





7. (c) 8. (b) 


EXPLANATORY ANSWERS 





9. (a) 10. (c) 11. (b) 12. (a) 


п-1= 176 +8 = 22 
п = 23 
Hence, 181 is the 23rd term. 











Hings de e 
n n n 
a, — a + (n — Па 





1 1+п?-п 
+п-1= : 
n n 


(a) Let, ‘a’ be the first term and d, the common difference 
a+(p-l1)d=q 2-4) 
a,=p > at(q-l)d-p .Q) 
Subltracting (2) from (1) 


a,=q > 


. (a) 
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(р-494=9-р=- (р - 4) 
. d=-l 

From (1, a+ (p-1) (-1)2q 
іе, а-р+1=9 





а=р+а-!1 

а, = a + (т — Па 
apg = peri eL 
-ptq-l-r«*l 
=ptaq-r. 
2 ‚ К, 2 k are in A.P. 
3 8 

Би ой = BE ect 
3 8 3 


"Hk -2 .. 6 


8 3 33 








. (d) 12 +2, 46 – 6, 3k — 2 are in A.P. 








(4k — 6) - (k + 2) = (3k - 2) - (4k – 6) 
=> 3k-8=-k+4 
4k = 12 Ё-3. 


. (d) Let, a be the first term and d the common difference 
of the A.P. Then, 











Gnd 5 Е 18а и 
а-24 5 
=> -7а-64-0 
> a= 8 d 
7 
6 412d 
13thterm a+12d 7^* 
4th term a+3d блуза 
7 
_90_10 
2737 


. (с) Let, a be the first term and d, the common difference 
of an A.P. 


a,=at 6d 

a, — a + 10d 7a, = Па, 
"(a + 6d) = 11(a +10d) 

=> 7а + 42d = lla + 110d 

=> -4a = 68d 
a=- 17d 

Now, 45, =a + 17d = -17d + 17d 

-0. 


wit) 
[Using (1)] 


. (a) Let, a be the first term and d the common difference 
of A.P. 


a, = 3a, а + 3d = 3a 


10. 


11. 


12. 


13. 


=> 2а = 3а, a= за .44(1) 


Also, a, = 2a, + 1 
> а+бӣ = 2 (а + 24) +1 
> а+ба = 2а + 44 +1 





а= 24 -1 -40) 
3 3 
From (1) and (2), обе “ний 
Зол => da2 X к= д айыз 
2 2 2 


(a) Let, а be the first term апа d the common difference 
of A.P. 








a, = 99 

а + 8d = 99 . (1) 
Also, а» = 9 а + 984 = 9 ...(2) 
Subtracting (2) from (1) 
—90 d = 90 

а--і ...(3) 
Substituting this value of d in (1) 
a + 8(-1) = 99 а = 99 +8 = 107 ...(4) 


ата + (108 — 1) d = 107 + 107 (-1) = 0. 


(c) Let, A be the first term and D, the common difference 
of A.P. 


a, = 4, A+(p-1)D=a 2-4) 
a, = Б, A+(q-1)D=b ...(2) 
а, = с, At+(r-1)D=c ...(3) 


a(q — r) + br — р) + c(p - q) 
= [4 + (p - 1) D] (4 -r)+[A + (4 - D D] (r- p) 
%|4-(ғ-1) DJ (p - q) 





-(q-r*r-p*p-q)A-«[(p - 1) (q -r) 

+ (4-1) (к-р) + (r = )(р-ФІр 
= 0.4--0.0-0. 
(4) The distances through which the body falls in first, 
second, third, fourth, ..... seconds form an A.P. 16 + 48 
+ 80 + 112 + --- 


Неге, а = 16, d = 32 
Distance through which it falls in 11th second 
= 11 the term of the A.P. 
=a + 10d = 16 + 10 (32) 
= 16 + 320 = 336 ш. 
(a) Distance covered during the first second 36 m 
Distance covered during the 2nd second = 32m 
Distance covered during the 3rd second = 28m 
The distance covered form an A.P. 
= 36 + 32 + 28 + ... in which 
а = 36, d = —4 
Distances covered in 8th second 
= 8th term of the A.P. 
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14. 


15. 


16. 





=а+ 74 = 36 + 7(- 4) 
= 36 – 28 =8 m. 
(b) Let, а and d be the first term and the common 
difference, respectively. 
t, — a + (n — Па, 
t,-at2-1)d-2 
and, і,-а-(7-1)4-22 
Subtracting (1) from (2), we get 
54-20-4-4 
а+4 = 2 > а= 2-4 2 


Ра + (n — Па] 





а+й= 2 41) 
а+64=22 ...(2) 








[Using (1)] 





Now, 5, = 


л 
2 
S, = = [-4 + (35 - 1)4] 
35 
2 


х 132, = 35 х 66 = 2310. 


(с) Let, a be the first term апа d the common difference 
of an A.P., then 
а; — a + 4d = 30 .44(1) 
а =а+ Па = 65 ...(2) 
Subtracting (1) from (2), we get 
7d 235 > 4-5 
From (1) 
а + 4 (5) = 30 





a = 30 - 20 = 10 
Now, S, = 7 [2а + (n – Па] 


2p x 10 + (20 — 1)5] 


S 


20 


10 [20 + 95] = 1150. 

(a) Let, a be the first term and d the common difference 
of the A.P. 

Then, nth term = a + (n —1)d 

` а, =а+ lld = -13 2-4) 


Again, 5, = 5 [2a + (n – Dd] 


S, = 2(2а + 3d) 
But 5, = 24 
2(2a + 3d) = 24 
=> 2a+3d=12 ...(2) 
Multiplying (1) by 2, we get 
2a + 22d = - 26 X3) 
Subtracting (2) from (3) 
194 2-38 > 4--2 
Substituting d = —2 in (1), we get 








a * 11 x (-2) = -13 a=-13+22=9 
== [2х9+(10-1)х-2] 
= 5 (18 – 18) = 0. 


17. 


18. 


19. 


20. 


(a) If n be the number of terms, then 
a, — a + (n — Па, 
where a is the first term and d the common difference. 
39 2 3 + (n — Па 
ог, (п- l)d = 36 .44(1) 


Also, 5, = zi * a,] 


525 = 21339) — 1050 = n (42) 


1050 
42 


Putting п = 25 in (1), we get 


or, n= = 25 





(25 – 1)4 = 36 4=36 +24 = 5-217. 


2 
(b) Неге, а = 100 
Let, d be the common difference 
Now, a, +a, ча, ча, ча, + a, 


= S(a,+a,+a,+a,,+4,, +а,,) 


а, ға 
— 6/2 ]= 
es) 


> а +а = 5 (а, +a) 
> а+а + 54 = 5[а + 6d +а + 114 
=> 2а + 54 = 10а + 85d 





=> 804 = -8а ог, d= 25 
10 


d= —100 
10 


(c) Here, a = -14 


Let, d be the common difference 


==10. 


аа=2 > a+4d=2 => -14+44=2 
d=4 


Let 40 be the sum of n terms of this A.P. 


S = 5Ba«(-0d 


40-21 








2 (-14)+(n-1)4] = 80-2n(4n- 32) 


m — 8n -20 = 0 





ог, 4m] – 32n – 80 = 0 
=> (и + 2)(п -10) = 0 

п = 10 ог, —2. But n = -2. 
Hence, the required number of terms are 10. 
(а) Here, а = 51, d = -1, a, = 21 
Now, a, = а, + (n- па 


or, 21=51-п+1 п-32-21-31 
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21. 


22. 


23. 


24. 


Now, 5, = 2“ +a) = E +21) 


Sx 12 = 31 x 36 = 1116. 


(b) Here, 5, = 3p? + 4p Putting p = п, we have 
$, = Зп? + 4n 
Changing л to (n — 1), we get 
$, = 3(n –1) + 4 (n – 1) 
= 3(п? – 2п + 1) + 4п – 4 
= Зи? – 21-1 
а, = 5, = 5, -1 
= Зи? + 4n – Зи? + 2и +1 = би + 1. 
(b) Here, a = 1, d = 3, 
Let, 715 be the sum of n terms of this A.P. 
That is, S, = 715 





1) d] = 715 


Putting values, of a and d 


;Bx1*(-1x3]- 715 


> 5 [2 + 3n - 3] = 715 
> Зи – п – 1430 = 0 


15 41-48)71430) 

















2х3 
_ 1+ УГ716Т 15131 
6 6 
22 14131 22, 1-131 -65 
6 6 3 
But n = = n = 22. 


(c) Even natural numbers which are divisible by 5 are 
10, 20, 30, 40,.... 
They form an A.P. with a = 10, d = 10 


8 = 72х10 + (100 ~ 1) x 10] 


100 


50(20 + 990) = 50 (1010) = 50500. 
(d) The first integer, after 50 which is divisible by 7 is 
56 and the last integer before 500 which is divisible by 
7 is 497. 

The sequence of integers between 50 and 500 which 
are divisible by 7 is 56, 63, 70, ...., 497 


25. 


26. 


It is an A.P. with 
a=56,d=7 
а,-497-а-(п-1)4 
497 -56-(п-1)х7 
7n = 497 + 7 — 56 
or, 7n = 448 
or, n= 488 +7 = 64 


: 4 
Required sum = 24 +а)= — (56 + 497) 


= 32 x (553) = 17696. 


(c) The least and the greatest number of three digits 
divisible by 7 are 105 and 994, respectively. 


It is required to find the sum of 
105 + 112 + 119 +... + 994 
Here, a = 105, 4 = 7, a, = 994 
Then, и = ?, 5 =? 
Now, а, =а + (п - 1) а 
=> 994 = 105 + (и – 1) х7 
=> 994 – 105 = 7 (n- 1) 
=> 889 = 7 (и – 1) ог, (n 





1) = 127 n = 128 


Also, Sum = 5 (2а + (n = 1) d] 


- pe 105 + (128 – 1) x 7] 
= 64[210 + 889] 
= 64 x 1099 = 70336. 
(a) The odd numbers of four digits which are divisible 
by 9 are 1017, 1035, ..., 9999 
These are in A.P. with common difference 18. 
Hence, nth term = a, 2 a + (n - 1) d 
a = 1017, d = 18, 1 = 9999 
. 9999 = 1017 + (и – 1) x 18 





18n = 9999 — 999 = 9000 
n = 9000 + 18 = 500 
0 
$2 (a +a) = 2 1017 +9999) 
2 2 
= 250 x 11016 = 2754000. 
27. (a) Let, nth term of the given sequence be ын . Then, 
x 1 ! En 
a =ar > ———=-—|- 
3 19683 343 
БЕСІ 
=> ГЭ 
3 3 
> n-1=8 > n=. 


28. (a) The given geometric series is 


5-25-125-- 


а = 18 term = 5, r = common ratio = 5 
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29. 


30. 


31. 


32. 


33. 


34. 


n=10 
10th term = a,, = ar^ 
= (5)(5)? = 5". 


(b) Неге, а = 1, r = -1 
Since a, = аг"! 


ад = ar? 21 x (-1)? = -1. 





1 
(c) Here, a = 4: к--2 ' a 


1 1 
а. = — х(-2%- — х16-4. 
5-3 (-2) 4 


(b) Let, а be the first term and ғ the common ratio 
a,=2 => а= 2 ...(1) 
Now, product of first 9 terms 


—axar x ar x ..x ar? 


= а? ВОВ = a 736 
=: (ар) - 27-512. 
—2 
(с) Неге a = 18, r = * 
12 
Let, ыг be the nth term so that a = ын 
729 ” 729 


Since a, = аг"! 


n-l 
2 (2) 
729 3 
(2 Ї _ 
3 


25 29 n-l 
= x3 48) 


n=9 


512 256 
729x18 9х729 








п-1=8 > 
512. . : 
Непсе, 729 is the 9th term of progression. 


(c) Let, a be the first term and r be the common ratio 
of G.P. 


M 2 МРГ: 
We һауе а, = (а) => ат =а 


Sof Sa . (1) 
Also, a = 8 => ar=8 .44(2) 
Multiplying (1) and (2), we get 
аз-8ха.лк-8 > r=2 
From (1) а = (224 [2 а= т] 


Hence, a, = a? = (4) (2) = 4 x 32 = 128. 
(c) Let a be the first term and r the common ratio. Then, 








4th term = 24 => ағ? = 24 2-1) 
and, 8th term = 384 => ar’ = 384 ...(2) 
Dividing (2) by (1), we get 

7 
4 
ын 384 ih P2716 = Oy мей 
ағ 24 


35. 


36. 


37. 


38. 


39. 


40. 


Substituting r = 2 in (i), we get 

а(2)? = 24 а= 24 + 8 = 3 
Hence, first term = 3 and common ratio = 2. 
(b) Let, r be the common ratio of G.P. 


First term, a = 1 














Now, a, = ar = т? (7^ а-і) 
and, a, = ar^ = г But a, + a, = 90 
= r+r=9 > № +0 – 90 = 0 
> (02 + 10) (72 –9) = 0 
109-9-0 [^ 071020] 
в ==, 
(9) 2 E. are in G.P. 
7 2 
3 2 сез ЕР е е 
-2/7 x 2 7 
oxi] > х=+1. 
(b) We have 2, 4, 8, ... 10 terms which are in G.P. 


Неге, а =2,r=2 

ла = а"! 

=> a, = 2(2)!"! = 2" = 1024. 

Hence, the number of ancestors the person has up to 10th 
generation = 1024. 

(d) Here, a = 7, | = a, = 448, S, = 889 

Let, r be the common ratio 























s = a(l-r') а-Її 
T 1-ғ 1-! 
448r 
889 = 14187 > $89. 889, = 7 — 448r 
= 
— 889—7 = 889r — 448г 
882 = 441г r=2. 
Эсэн = 
(© Here, ® 25 аф D-1) 125 
S, 152 a(rf-l)(r-1) 152 
r-] 125 p-l 125 
=> 6 БОГТ 3 3 = 
8—1 152 (7-1)07-41) 152 
1 
> = = 20 152 = 125% + 125 
+1 152 " 
=> 1257 = 27, r= 
125 


on г = | ES аа. 
„ 5 * 5 


. 2203 
Hence, the common ratio of G.P. is = 


(а) 2-3) + (2 + 3?) + (2 + 33) +- + (2 +3") 
= (2+2 +2 +- up to 11 terms) 
+ (3 + 3? + 33 +- up to 11 terms) 


и _ 
A case : G" - 1). 





=llx2+ 
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41. (b) Let, a be the first term and r the common ratio of 1 1 14 5 


+ 8x + 
GE 6 12 6 6 6 











Given: а, +a, = 36 => a+ar=36 6 
=> a(l+r)=36 2401) -. 9th term of Н.Р. is z 
Also, а, а, = 9a, = aar=9xar . 
5 46. (a) First term of H.P. = 6 and second term of H.P. = 3 
=> ar=9 ...(2) 1 
Subtracting (2) from (1), a = 27 -. First and second terms of corresponding A.P. шиг 
| dd 
From (2), 27r=9 > r= ad 


a= l эш 4.2 


1 
211-(1| Е 6 3 6 6 
_ 37 | 3x27(, 1 























a | | nth term of A.P. = 3 + (n — 1) 1 
1-1/3 2 6561 6 6 
_ 81 6560 3280 _ 1+л-1_п 
2 6561 81- 6 6 
42. (b) 5 = 2..5 80 a 2 80 a Hence, nth term of H.P. = — 
1-r 9 -4 9 а/5 | 
E 5 47. (b) С) x, у, z are in G.P. 
ушш 
s pe TX 216 Taking log on both sides 


2 log y = log x + log z 
Hence, the first term is 16. 




































































=> 2+2 log y=(1 + log x) + (1 + log 2) 
3 3 5 5 5 > 2 (1 + logy) = (1 + log x) + (1 + log z) 
43. (с) (5 ege) => 1+105х, 1 + log y, 1 + log z, are in A.P. 
3 5 — : : : : : are in H.P. 
4 т 1+1орх 1+logy 1+logz 
Е ГҮ ү ЛЕТ 
1-|- т 48. (0) +++ + 0 
4 4 5. э. OF 5 
E 2.2.2 3 3 
_ 3,16 5,16 4 1 12-5 T. - ( | кюте [ж pee] 
4 15 16 15 5 3 15 15 55 5 5 5 
44. (b) (32) (32)!% (32)/?6 ... оо 2 2/5, 3/52 E ‚ 3 | 
Pi de gal 5 25 
TTL. 2 2 
- (32) 6 36 = (32), 3 ? 
11 _ 25 "A 13. 
where x = 14 —4 риле 1284 
1 6 36 l-r 49. (с) a = 72 ге? r ёс the common ratio 
= a Now, a, = 64 а = 64 => 729 хг = 64 
6 | BUM ЭРЭ. 
Product = (32): = (32)% = (25)93 = 2° = 64. 729 13 3 
45. (b) The given sequence is 6,4,3, ... which is а Н.Р. 
The sequence of reciprocals of its terms is à aü-r). DET, 128 
111 -— 7 I-r 1-2/3 72187 
que which is an A.P. 
= 2187 x 20359 = 2059. 
1 1 1 187 
Неге, а -а кыл . . 
4 6 50. (a) If r is the common ratio of G.P., then 
12 


a, of A.P. = a + 8d l=ar"! 241) 
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п 14243+....4(n—-1) 


The first n terms of the G.P. are -a'xr 


„л—1 


2 3 
а, ar, ағ”, ar, ..., а ПО 


= а" х yt = (а2)"? х (Gr y? 


P-axarxar xar х ... xar 
= (а? Foye = (a ary? = (al)? 


EXERCISE-2 
(BASED ON MEMORY) 


1. (d) Average of n terms is a, (A, P). а+а = 2 





The in increased numbers аге іп С.Р. (1.е.) 2, 4, 8, ... 43 ла 
а= 2,г= 2, п ә n. 28: ddaeqcd m) 
n > а(а + 2) -1(а+2)=0 

sum, a(r -1) 

ДЕ > (а – 1(а+2)=0 > а--2,1 
Í : 5-4. 
_ 2(2"-1) 

ES 6. (a) “ ааа рі aD 


6 
1227-4 


п 


^ Average = a 112 + 122 +. 4217 


— {12 2 2 e. 2|. (12 2 ... 2 
2. (с) Sum of all multiples of 3 up to 50 шалгааж 





_21(21+1)(42+1) 10x11x21 





=3+6+---+48 


















































6 6 
=3(1+2+3+---+16) 
21x22x43 10x11x21 
43218069 ухвхат = 408 = 6 6 
= 3311 - 385 = 2926 
Ї lease EDI 7. (с) log2, log(2* – 1), 
log (2* + 3) are in A.P. 
1 2 => 2[1о2(2*— 1)] = 1052 + log(2* + 3) 
3. (b) Ї М 4 3 e я | 220 
n+l n+l n+l n+l = log[2 x Q* + 3)] 
=> log(2'- 1)? = log[2*! + 6] 
Ж 2 _ эх _ 9х 
[Ae | у" > (2% - 1; = 2% +6= 2х2 +6 
n+l п+1 n+l п+1 Let 2° = у 
1+2+3+:--+л (y - 1? = 2у + 6 
n+l > у-2у-1-2у-6 
п(п+1) 4 non > y-4y-5=0 
2(n +1) 2 2 > (у-5)(у+1)=0 
4. (b) Required answer = 2(1 + 2+ 3 + = + 12) > жін» : 
Ify=5 => 2*=5, taking log 
Е => xlog2 = 1055 
1065 
= > = 105.5. 
5. (d) a, 1, b are in AP. ^^ Tog2 шин. 
a+b 
a 8. b) 12 +22 +32... х2 = Aue 
> at+b=2 .44(1) 
Again, 1, a, b are in ОР. 12422432... 102 = 10@0+00@0 +1) 
М 6 
a= ...(2) 
Now, putting the value of b from equation (2) in equation 10x11x21 2310 





(1), we have E 6 2 Oc m 383 
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9. (a) 1 + 0.6 + 0.06 + 0.006 + -- Dod 1 
= 1 + G.P. with = 0.6 and 4x5 4 5 
1 0.6 -. Given expression 
r=—=1+ - Е 
10 1 1 1 1 | 
CEP: = + ++ 
10 [1х2 2x3 99х100 
zuo Lc Ha ЗЕ 3 1 
цан UM 2/12 3J \з 4 
10. (c) The sequence is B (1 1 " 1 1 
48, +5, +7, +9, + 11... 98 99) (99 100 
7th term = 35 + 13 = 48 1 99 
= = ыстан, е, 
8th term = 48 + 15 = 63 100 100 
9th term = 63 + 17 = 80 
: n(n +1) 
1 1 1 12. (a) Required sum =Уи=— ^^ 
П. (b) :——---- "каа L 2 
1x2 1 2 
ШЕШ = ЧО = 50% 101 = 5050 
2x3 2 3 
1 1 1 
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INTRODUCTION 


The concept of set is fundamental in all branches of 
mathematics. Sets are the most basic tools of mathematics 
which are extensively used in developing the foundations 
of relations and functions, logic theory, sequences and 
series, geometry, probability theory, etc. In fact, these 
days most of the concepts and results in mathematics 
are expressed in the set theoretic language. 

The modern theory of sets was developed by the 
German mathematician Georg Cantor (1845-1918AD). 
In this chapter, we will study some basic definitions 
and operations involving sets. We will also discuss the 
applications of sets. 


SET 


We observe that in nature, varieties of objects occur in 
groups. These groups are given different names such 
as, a collection of books, a bunch of keys, a herd of 
cattle, an aggregate of points, etc., depending on the 
characteristic of objects they represent. In literal sense, 
all these works have the same meaning. (1.e., a group 
or a collection). In mathematical language, we call this 
collection of objects, a set. From the above examples, 
it can be seen that each collection has a well-defined 
property (characteristic) of its own. 

Thus, a set is a well-defined collection of objects. When 
we say well defined, we mean that the objects follow a 
given rule or rules. With the help of this rule, we will be 
able to say whether any given object belongs to this set 
or not. For example, if we say that we have a collection 
of short students in a class, this collection is not a set 
as ‘short students’, is not well defined. However, if we 
say that we have a collection of students whose height 
is less than 5 feet, then it represents a set. 

It is not necessary that a set may consist of same 
type of objects, For example, a book, a cup and a plate 
lying on a table may also form a set, their common 
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property being that they form a collection of objects 
lying on the table. 


Illustration 1: Some other examples of sets are: 


(1) The set of numbers 1, 3, 5, 7, 9, 14. 

(ii) The set of vowels in the alphabets of English. 

(11) The set of rivers in India. 

(iv) The set of all planets. 

(v) The set of points on a circle. 

(vi) The set of mathematics books in your library. 

(vii) The set of even positive integers (1.е., 2, 4, 6, 8, --.). 
(уш) The set of multiples of 4 (i.e., 4, 8, 12, ---). 

(ix) The set of factors of 12. (1.е., 1, 2, 3, 4, 6, 12). 

(x) The set of integers less than zero (1.е., ^1, —2, —3, -4. 


Notations 


Sets are usually denoted by capital letters A, B, C, etc., 
and their elements by small letters а, b, c, etc. 

Let, A be any set of objects and let ‘a’ be a member 
of A, then we write a € A and read it as ‘a belongs to 
A’ or ‘a is an element of A’ or ‘a is a member of A’. If 
a is not an object of A, then we write a ¢ A and read it 
as ‘a does not belong to А’ or ‘а is not an element of A’. 


REPRESENTATION OF SETS 


There are two ways of expressing a set. These are 


1. Tabular form or roster form. 
2. Set-builder form or rule method. 


Tabular Form or Roster Form 


In this method, we list all the members of the set 
separating them by means of commas and enclosing 
them in curly brackets {}. 


Illustration 2: Let, A be the set consisting of the 
numbers 1, 3, 4 and 5, then we write A = {1, 3, 4, 5}. 
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* The order of writing the elements of a set is 
immaterial. For example, (1, 3, 5}, (3, 1, 5}, 
15, 3, 1} all denote the same set. 

* An element of a set is not written more than 
once. Thus, the set (1, 5, 1, 3, 4, 1, 4, 5} must 
be written as (1, 3, 4, 5}. 


Set Builder Form or Rule Method 


In this method, instead of listing all elements of a set, 
we write the set by some special property or properties 
satisfied by all its elements and write it as 

А = (x : Р(х) or, A = {x | x has the property 
P (x)} and read it as “А is the set of all elements x 
such that x has the property P". The symbol ‘:’ or ‘|’ 
stands for ‘such that’. 


Illustration 3: Let, A be the set consisting of the 
elements 2, 3, 4, 5, 6, 7, 8, 9, 10. Then, the set A can 
be written as A = (x : 2 < x € 10 and x e Nj. 


FINITE AND INFINITE SETS 


Finite Set 


A set having no element or a definite number of elements 
is called a finite set. Thus, in a finite set, either there 
is nothing to be counted or the number of elements 
can be counted, one by one, with the counting process 
coming to an end. 


Illustration 4: Each of the following sets 1s a finite set: 


(1) А = е set of prime numbers less than 10 

= {2, 3,5, 7}; 

(ii) В =the set of vowels in English alphabets 
= {a, e, i, о, и}; 


(ш) C = {x | x is divisor of 50}. 


Cardinal Number of a Finite Set 


The number of distinct elements in a finite set S is 
called the cardinal number of S and is denoted by л(5). 


Illustration 5: If A = (2, 4, 6, 8} then n(A) = 4. 


Infinite Set 


A set having unlimited number of elements is called an 
infinite set. Thus, in an infinite set, 1f the elements are 
counted one by one, the counting process never comes 
to an end. 


Illustration 6: Each of the following sets is an infinite set: 


(1) the set of all natural numbers = (1, 2, 3, 4, --.). 
(ii) the set of all prime numbers = (2, 3, 5, 7, =). 
(11) the set of all points on a given line. 

(iv) the set of all lines in a given plane. 

(у) ix|xeRandO <х< Ij. 


EMPTY SET (OR NULL SET) 


The set which contains no element is called the empty 
set or the null set or void set. 
The symbol for the empty set or the null set is 9. 
Thus, ф- {}, since there is no element іп the empty set. 
The empty set is a finite set. 
Since any object x which is not equal to itself does 
not exist, the set А = {x : x # x} is the empty set 0. 
A set which is not empty, i.e., which has at least 
one element is called a non-empty set or a non-void set. 


Illustration 7: 


(1) The set of natural numbers less than 1 is an empty set. 
(1) the set of odd numbers divisible by 2 is a null set. 
(iii) (x | x e Z and x? = 2} = ф, because there is no 
integer whose square is 2. 

(iv) {x |x € R and x? =-1} = ф, because the square of 
a real number is never negative. 

(у) {x |xeN, 4«x« 5} is the empty set. 

(vi) {x |x eZ, - 1 <x < 0j is the null set. 


The empty set should not be confused with the set {0}. 
It is the set containing one element, namely 0. 


SINGLETON 


A set containing only one element is called a singleton. 


Illustration 8: 


(i) The set {0} is a singleton since it has only one 
element 0. 
(1) The set of even prime numbers is the set {2} which 
is a singleton. 
(ui) {x | x is an integer and -1 <x < 1} = {0} isa 
singleton. 


EQUAL SETS 


Two sets 4 and B are said to be equal if they have the 
same elements and we write A = В. Thus, А = В if every 
element of А is an element of В and every element of 
B is an element of A. 

In symbols, A = B iff x €e А >x e Bandx є В 
= x e A. To indicate that two sets A and B are not 
equal, we will write А # B. 
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Illustration 9: 


(1) If A = 0,3,4) and B= {х | 1 <х<5,хе Nj 
then A = B. 

(1) If A = the set of letters in the word ‘WOLF’ and В 
= the set of letters in the word ‘FOLLOW’ then A 
= B as each = {W, O, L, F}, remembering that in 
a set the repetition of elements is meaningless and 
order of elements is immaterial. 


EQUIVALENT SETS 


Two finite sets A and B are said to be equivalent if 
they have the same number of elements, i.e., if we can 
find a one-to-one correspondence between the elements 
of the two sets. 

The symbol ‘ ~ ° is used to denote equivalence. Thus, 
A ~ В is read as “A is equivalent to В”. Two finite sets 
A and В are equivalent if n(A) = n(B), i.e., if they have 
the same cardinal number. 

Equivalent sets have the same number of elements, 
not necessarily the same elements. The elements in two 
equivalent sets may or may not be the same. Thus, equal 
sets are always equivalent but equivalent sets may or 
may not be equal. 


Illustration 10: 


(i) If A = (1, 2, 3} and B = (2, 4, 6) then A ~ В. 
(1) If = {a, b, c, d) and B = ір, q, г, s} then A ~ B. 
(ш) If A = (3, 5, 7, 9) and B = (9, 7, 5, 3} then A ~ B. 


Also, since A and B have same elements, .. A = B. 


SUBSET OF A SET 


If A and B are any two sets, then B is called a subset 
of A if every element of B is also an element of A. 
Symbolically, we write it as B CA or А о В 


(i) B CA is read as B is contained in A or B is a subset 
of. 

(1) A 2 B is read as A contains B or A is super set of 
B. 


Illustration 11: 


(i) The set A = 12, 4, 6} is a subset of B = (1, 2, 3, 
4, 5, 6}, since each number 2, 4 and 6 belonging to 
A, also belongs to В. 

(1) The set A = (1, 3, 5} is not a subset of B = (1, 2, 
3, 4} since 5 € A but 5 e B. 

(11) The set of real numbers is a subset of the set of 
complex numbers. The set of rational numbers is a 
subset of the set of real numbers. The set of integers 
is a subset of the set of rational numbers. Finally, 
the set of natural numbers is a subset of the set of 


integers. Symbolically, 
NczcgcRkctU 


* If we are to prove that A c B, then we should 
prove that x е A > х є B. Symbolically, 
A c B if and only if x є А > x є B. 

* [f we аге to prove that А B, then we should prove 
that there exists at least one element x such that 
x € A but x ¢ B. Symbolically, A B if and only 
if there exists x е A such that x 6 B. 


Proper Subsets of a Set 


A set B is said to be a proper subset of the set A 1f 
every element of set B is an element of 4 whereas every 
element of A is not an element of B. 

We write it as В с A and read it as “В is a proper 
subset of A". 

Thus, В is a proper subset of А if every element of 
B is an element of A and there is at least one element 
in A which is not in В. 


Illustration 12: 


(i) If A = (1, 2, 5} and B = (1, 2, 3, 4, 5}. Then A is 
a proper subset of B. 

(ii) The set N of all natural numbers is a proper subset 
of the set Z of all integers because every natural 
number is an integer, i.e., N с Z but every integer 
need not be a natural number, 1.е., N £ Z. 


If we are to prove that B c A, then we should prove 
that B c A and there exists an element of A which 
is not in В. Symbolically, B c A if and only if B c 
A and there exists x є A such that x ¢ B. 


POWER SET 


Elements of a set can also be some sets. Such sets are 
called set of sets. For example, the set (0, {1}, {2}, 
(3, 411 is a set whose elements are the sets 0, {1}, 
{2}, {3, 4}. 

The set of all the subsets of a given set A is called 
the power set of A and is denoted by P(A). 


Illustration 13: 
(i) If A = {a}, then P(A) = (6, A}. 
(1) If B = (2, 5}, then P(B) = {ф, {2}, {5}, В}. 
(ш) If S = (a, b, с), then P(S) = {ф, {a}, {b}, {с}, (a, 
b}, (a, с}, {b, c}, S}. 
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* Every set is subset of itself. 

* Empty set is the subset of every set. 

* [fa set has n elements, then the number of its 
subsets is 2". 


COMPARABLE SETS 


If two sets A and B are such that either 4 c B or B 
с A, then A and В are said to be comparable sets. If 
neither А c B nor В с A, then A and B are said to be 
non-comparable sets. 


Illustration 14: 


(1) If A = (1, 3, 5} and В = (1, 2, 3, 4, 5}, then А and 
B are comparable sets because А c B. 
(ii) If A = B, then A and B are comparable sets. 


UNIVERSAL SET 


If in any discussion on set theory, all the given sets 
are subsets of a set U, then the set U is called the 
universal set. 


Illustration 15: Let, 4 = (2,4, 60, B = {1, 3, 5, C 
= {3, 5, 7, 11}, D = {2, 4, 8, 16} and U = 11, 2, 3, 4, 
5, 6, 7, 8, 10, 11, 16} be the given sets. Here the sets 
A, B, C, D are subsets of the set U. Hence U can be 
taken as the universal set. 


VENN DIAGRAMS 


In order to visualize and illustrate any property or 
theorem relating to universal sets, their subsets and 
certain operations on sets, Venn, a British mathematician 
developed what are called Venn diagrams. He represented 
a universal set by interior of a rectangle and other sets 
or subsets by interiors of circles. 


Examples of Certain Relationships Between Sets 
by Venn Diagrams 


1. If U be a set of letters of English alphabets and А, 
a set of vowels, then A c U. This relationship is 
illustrated by Fig. (a). 














(a) 


2. If A c B and A + B, then A and B can be represented 
by either of the diagrams [Figure (5) and Figure (c)]. 


o» ©) 
(b) (c) 


3. If the sets A and B are not comparable, then neither 
of A or B is a subset of the other. This fact can be 
represented by either of the diagrams [Figure (d) and 
Figure (e)]. 


or 


(d) (e) 
4. If A = 11, 2, 3, 4} and В = (5, 6, 7}, then A and В 
are disjoint. These can be illustrated by Venn diagram 
given in Fig. (f). 


(f) 
COMPLEMENT OF A SET 


Let, Ас U (1.е., A is a proper subset of universal set U). 
Evidently, U consists of all the elements of 4 together 
with some elements which are not in A. Let us now 
constitute another set consisting of all the elements of 
U not in A. Naturally, it will form another proper subset 
of U. We call this subset the complement of the subset 
А in U and denote it by A’ or by А i.e., AS = {x : х 
€ U, x е A}. 

Thus, the complement of a given set is a set which 
contains all those members of the universal set that do 
not belong to the given set. 


Illustration of А” by Venn Diagram 


Let, 4 be a subset of the universal set U. The shaded 
area in figure below represents the set A’ which consists 
of those elements of U which are not in A. 
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Illustration 16: 





(i) If the universal set is (a, b, c, а) and 
А = (a, b, d} then A’ = {с}. 

(ii) If the universal set U = {1, 2, 3, 4, 5, 6} 
and A = {2, 4, 6}, then A’ = {1, 3, 5}. 

(ii) If U =N and A = О (the set of odd natural numbers), 
then 4'= E (the set of even natural numbers). 

(iv) IFUZLA-N, 
then А! = (0, 1, – 2, - 3 +}. 

(у) If U= 11, 2, 3, 4}, А = 11, 2, 3, 4}, 
then 4” = ф. 


(1) Since A c A, we get A’ = 9. 
(1) (A’ )' = A, i.e., complement of the complement 
of a set is the set itself. 


Operations on Sets 


(a) Union of Sets 
Let A and В be two given sets. Then the union of А 
and B is the set of all those elements which belong to 
either A or B or both. 

The union of А and В is denoted by A U В and is 
read as A union B. The symbol U stands for union. It 
is evident that union is ‘either, or’ idea. Symbolically, 


АОВ = {x: 


The union set contains all the elements of А апа В, 
except that the common elements of both A and B 
are exhibited only once. 


either x е A or x е Bj. 


Illustration of A ‹ B by Venn Diagram 


Let A and B be any two sets contained in a universal 
set U. Then A U B is indicated by the shaded area 
in the figure below. 








Illustration 17: 


(i) Let, A = (1, 2, 3, 4}, B = (2, 3, 6, 7, 9}, then, 
AU B= 11, 2, 3, 4, 6, 7, 9}. 

(ii) If A = О (set of odd natural numbers), В = E (set 
of even natural numbers), then A U В = М. 

(11) If A is the set of rational numbers and В the set of 
irrational numbers, then 4 U B = R. 

(iv) If A = {x : x2 =4, x eT} = {2,-2}, В = fy: y= 
9,y e Д = (3, -3}, then 

AUB = {-3, -2, 2, 3}. 

(у) If A2 (x:1 «x «Sx € № = {2,3, 4}, В = ty: 3 
<у<7,уе № = {4, 5, 6}, then A U B = {2, 3, 
4, 5, б}. 


From the definition of the union of two sets 4 and 
B, it is clear that 


*xeAUBexeA4orxeB 
“xfAUBSx ғ Aandx e B 
*AcAUBandBcA UVB. 


(b) Intersection of Sets 

Let A and B be two given sets. Then the intersection 
of A and B is the set of elements which belong to both 
A and B. In other words, the intersection of A and B is 
the set of common members of 4 and В. 

The intersection of A and B is denoted by А N B 
and is read as A intersection B. The symbol stands 
for intersection. 

It is evident that intersection is an ‘and’ idea. 
Symbolically, 


AN Bz-íx:xeAandx є Bj. 





From the definition of the intersection of two sets 4 
and B, it is clear that 


ТЕЛА В = ә eA andxe B. 
*xe&eAQ0nBexeAoxeB 
о Й S Al ва oz (NS За 


Let A and B be any two sets contained in the universal 
set U. Then A N В is indicated by the shaded area, 
as shown in the figure below. 





E 
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Illustration 18: 


(1) If A = (1, 2, 3, 6, 9, 18}, 
and B = {1, 2, 3, 4, 6, 8, 12, 24}, 
then А ПВ = (1,2, 3, 6}. 

(1) If A is the set of odd natural numbers and В is 
the set of even natural numbers, then А N B = 9. 
[Intersection of two disjoint sets is empty set] 

(іі) If A4 and В are sets of points on two distinct concentric 
circles, then 
AN В = 9. 

(iv) ША = ix: 1<x<6,x EN} = {2, 3, 4, 5}, 

В = {у:2 <у< 9, у є М) 
= {3, 4, 5, 6, 7, 8} 
then, A N В = {3, 4, 5}. 


Disjoint Sets 


If A  B = $, then A and B are said to be disjoint sets. 
For example, let А = (2, 4, 6, 8} and В = (1, 3, 5, 7}. 
Then, A and B are disjoint sets because there is no element 
which is common to both 4 and B. The disjoint sets can 
be represented by Venn diagram as shown in the figure 
below. 





(c) Difference of Sets 

Let 4 and B be two given sets. The difference of sets 
А and B 18 the set of elements which are in 4 but not 
in B. It is written as А — B and read as A difference B. 
Symbolically, 


А-В = {х: хє Аапіх # В}. 
Similarly, B — A = {x : x e B and x е A}. 
Caution: In general, А — B # В — A. 

Illustration 19: 


(1) If A = 11, 2, 3, 4}, В = 12, 4, 7, 9}, then 
А-В = {1, 3} and В —А = {7, 9}. 
Hence A – B 4 B — A. 
(1) If A = 412, 15, 17, 20, 21}, 
В = {12, 14, 16, 18, 21} 
and C = {15, 17, 18, 22}, then 


A — B = (15, 17, 20} 
B- C= (12, 14, 16, 21) 


Illustration of A — В by Venn Diagrams 


In the four cases shown by the diagrams below, A — B 
is given by shaded area. 


Applications of Sets 


1. If a set S has only a finite number of elements, we 
denote by n(S) the number of elements of S. 


Illustration 20: If U = (1, 2, 3, 4, 5}, then n(U) = 5. 
2. For any two sets A and B, with finite number of 
elements, we have the following formula: 


n(A U B) = n(A) + n(B) – n(A N В). 
3. If A and B are disjoint sets, then 
n(A U B) = n(A) + n(B). 
Illustration 21: X and Y are two sets such that 
n(X) = 17, n(Y) = 23, n(X o Y) = 38, 


find и(Х о Y). 
Solution: n(X) = 17, n(Y) = 23, Хә Y) = 38, 
n(X n Y) =? 


Now, n (XU Y) = n (X) * n (Y) - n (XN Y). 
Then, 38 = 17 + 23 - n(X r^ Y) 
=> n(X N У) = 17 + 23 - 38 = 2. 


ORDERED PAIR 


Let A and В be two non-empty sets. If a е A and b є В, 
an element of the form (a, Ь) is called an ordered pair, 
where “а” is regarded as ‘the first element’ and ‘b’ as 
the second element. It is evident from the definition that 


l. (a, b) # (b, a) 
2. (a, b) = (c, d) if and only if a = с and b = d. 


Equality of two ordered pairs. Two ordered pairs (a, 
Б) and (c, d) are said to be equal if and only if a = c 
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and b = d. The ordered pairs (2, 4) and (2, 4) are equal 
while the ordered pairs (2, 4) and (4, 2) are different. The 
distinction between the set (2, 4} and the ordered pair 
(2, 4) must be noted carefully. We have (2, 4} = (4, 
2} but (2, 4) # (4, 2). 


CARTESIAN PRODUCT OF SETS 


Let, A and B be two non-empty sets. The cartesian 
product of A and B is denoted by A x B (read as ‘A 
cross B^) and is defined as the set of all ordered pairs 
(a, b), where a = А and b = B. Symbolically, 


Ax B= {(a,b):aeAandbe В} 


Illustration 22: 
Then, 


A x B= {(2, x), (4, x), (6, x), (2, у), (4, у), (6, у)} 
B x A= {(x, 2), (х, 4), (х, 6), (у, 2), (у, 4), (у, 6)} 
Thus, we note that if 4 + B, then A x B # B x A. 


Suppose, A = {2, 4, 6} and B= {х,у} 


Illustration 23: Let, A = (1, 2, 3} and В = ф. Then, 
A X В = ф, as there will be no ordered pair belonging 
to A x B. Thus, we note that A x B = $ if A or B or 
both of A and B are empty sets. 


Illustration 24: Let, n(A) represents the number of 
elements in set A. In Illustration 22, we can see that 
n(A) = 3, n(B) = 2 and n(A х В) = 6. Thus, we note 
that n(A х B = n(A) х n (В). 

In other works, if a set A has m elements and a set В 
has n elements, then 4 x B has mn elements. Further, 
it may be noted that n(A х B) = n(B x A). This implies 
that A x B and B x A are equivalent sets. 

Illustration 25: If there are three sets A, B, C and a 
е A, Бе B, с є C, we form an ordered triplet (a, b, 
c). The set of all ordered triplets (a, 7, c) is called the 
cartesian product of the sets A, B, C. That is, 


АхВхС= {(а, Б, с) :аЕеА, Б є В, сє С). 


| | ЕХЕВС15Е-1 | | 


1. Which of the following sets is non-empty? 
(a) A = set of odd natural numbers divisible by 2 
(b) В = {х:х+5 = 0, хє № 
(с) С = set of even prime numbers 
(d р = {х:1<х< 2, хє №), 


2. Which of the following sets is finite? 
(a) I= {x: хе Zand x? – 2x — 3 = 0} 
(b) В = The set of natural numbers which are divisible 
by 2 
(c) C = The set of lines passing through a point. 
(d = {x :x e Zand x > -5} 


3. Which of the following pairs of sets are not equal? 
(a) А = {1, 3, 3, 1}, В = {1,4} 
(b) A = {x:x+2=2}, B= {0} 
(c) 4 = {1, 3, 4, 4}, B= {3, 1, 4} 


(d) A= uy) B- [Linen]. 
23 n 


4. Which of the following sets is empty? 
(а) А = {х : х Е п апах < 1} 
(Б) В = {х:3х+1= 0, хе NI 
(c) C = {x : x is an integer and -1 <x < 1j 
(d) D = set of months of the year beginning with F. 


5. Which of the following sets is infinite? 


(a) (x : x is a prime number, x is even} 
(b) Set of all river in India 
(c) Set of all concentric circles 


6. Which of the following sets is finite? 


(a) The set of the months of a year 

(b (1, 2,3,-4 

(c) (1, 2, 3,--- 90, 100} 

(d) The set of lines which are parallel to x-axis 

(e) The set of numbers which are multiples of 5. 
7. Which of the following pairs of sets are not 

equivalent? 

(a) A = {2, 4, 6, 8}, B= {u, v, w, x} 

(b) A = {a, b, с}, В = (a, В, у, д, у} 

() 4- 9,В-ф 

(d A= іх: х= 2л, пе №, В = {х:х= 2п +1, пє №. 
8. Find the cardinal number of the following set: {x : x 

is a letter of the word ‘ASSASSINATION’ } 


(a) 4 (b) 6 
(c) 8 (d) 2 


9. Find the cardinal number of the following set {x : x 
is a natural number < 30 and is divisible by 7 or 11} 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


(a) 4 (b) 8 
(c) 6 (d) 2 


Find the cardinal number of the following set (x : x 
= 2п, пе №м4<х< 11} 


(а) 8 (b) 6 
(c) 12 (d) 4 
Which of the following sets is finite? 


(a) (x : x e N and x is a prime number} 
(b) {x : x is a quadrilateral on a plane} 
(c) {x: xe М and x? - 25 < 0} 

(d) {x : x e N and x is a multiple of 3}. 


For which of the following cases A and B are 
equivalent? 


(a) А = (a,b, c, В = 11, 2, 3,---, 24} 


© 4- [3.5.2 8-(вх- 1 ; nen} 
325 n+2 


(c) A = {2, 4, 6}, B= {(2, 4), (4, 6), (2, 6)) 


3 
O ааа LneWans3},a={0,2. 131 
n +1 








79714 

In which of the following cases, A = В? 

(a) А = 112, 14, 16}, В = (16, 18, 20} 

(b) A = 9 b = i} 

(с) А = іх: xe М апіх < 1}, В = ф 

(d) A = {x : x is a day of the week beginning with 
S}, В = {Sunday}. 

In a class, 50 students play cricket, 20 students play 


football and 10 play both cricket and football. How 
many play at least one of these two games? 


(a) 60 (b) 45 

(c) 55 (d) 65 

Write down the power set of the set {0}. 
(a) 9 (b) {0} 

(c) (0) (d) (e. 10) 


Find the power set of A = {{a, b}, cj. 


(а) 19, «а, b}, {с}) 

(b) 44, ta, b}, (су) 

(c) 40, A, ta, b}, {с}) 

(d) None of these 

Which of the following pairs of sets are comparable? 

(a) А = {1, 3, 5}, and В = {3, 2, 5, 6} 

(0) A = іх: хє Nand x < 10} and В = {1, 2, 3,7, 
10, 11} 

(с) A = 1,2,3, (4, 5}}, and В = {1, 2, 3, 4, 5}. 

(d) None of these 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


Let A = {ф, {@}, 1, {1, ф}, 7}. Which of the following 
is false? 


(а) рєл (b) (op) e A 
(c) {I} € A (d) (7, фз c A 
Let A = (1, 2, (3, 4}, 5}. Which of the following 


statements is true? 


(а) (3,4) CA (b) (3, 4) € A 

(c) lc A (d) {1, 2, 5 в A 

Let A = (1, 3, 5} and В = {х : x is an odd natural 
number < 6}. Which of the following is false? 

(a) ACB (D BCA 

() А-В (4) None of these 

Let A = (1, 2, (3, 4}, 5}. Which of the following 


statements are true? 

(а) {3, 4} с 4; (b) (3,4) e 4: 

(с) {{3, 41) ZA; (d) {1, 3, 5} c A. 
Write down the power set of A = 18,9). 
(a) (0, {8}, {9}, 48, 93) 

(b) (9, {8}, 1955 

(с) (0, {8}, {9}, 18,9)) 

(4) None of these 

Write down the power set of C = {1, {2}}. 


(а) (0, {1}, 412337 

(b) (e, {1}, 41233, 41, 4230) 
(c) {{1}, (0233. 41, Q5 

(d) None of these 


It4- [nin : 
nal 





„neW andn< 10} point out the 


correct statement from the following: 


(a)0 EA (D 0c A 
(с)0- A (d) : gA 
Which of the following statements is false for the 


sets A, B and C, where: 

A = {хх is letter of the word ‘BOWL’ } 

B = {x|x is a letter of the word ‘ELBOW’} 

C = {хх is a letter of the word ‘BELLOW’ } 

(a) ACB 

(08-02 

(c) B2 C 

(d) B is a proper subset of C. 

Which of the following statements is true? 

(a) Every subset of a finite set 1s finite. 

(b) Every subset of an infinite set 1s infinite. 

(c) Every subset of an infinite set is finite. 

(d) A proper subset of a finite set is equivalent to 
the set itself. 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


Let A = (x:xeN^xis a multiple of 2}; 

В = {х : хе N^ x is a multiple of 5}; 

С = {x:x e N ^x isa multiple of 10}; 

Describe the set (А м B) A С, 

(a) 4 (b) B 

(c) A^ B (d) C 

Let A = (x:xeN^xisa multiple of 2} 

B-íx:xeN^xisa multiple of 5} 

С = {x:x e NAx is a multiple of 10} 

Describe the set А A (B U С) 

(a) A (b) B 

(c) C (d) None of these 

If = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11}, А = (2, 4, 

7}, B 2 (3, 5, 7, 9, 11} and C = (7, 8, 9, 10, 11), 

compute: (А м U) п (BU C) 

(a) {7} (b) 49) 

(c) {6} (d) {5} 

If = (а, b, с, d, e, f}, A = (a, b, cj, find (U о 

Ay. 

(a) U (b) 4 

(c) ф (d) None of these 

If = (а, b, с, d, e, f}, A = За, b, с}, В = іс, d, 

e, f), and C = (c, d, e) find (A UB) ӘС. 

(a) 4 (b) B 

(c) C (d) U 

If = (а, b, с, d, e, f}, A = ца, b, с}, В = (c, d, 

e, f). С = (c. d, ej, find (А ^ B) v (Ас C). 

(а) {с} (b) {a} 

(с) {b} (d) {d} 

Which of the following pairs of sets are disjoint? 
(1) (1, 2, 3, 4} and {x : x is a natural number and 

4 <х< 6} 
(i) (a, e, i, o, и} and (c, d, e f} 
(ui) {x : x is an even integer} and {x : x is an odd 


integer}. 
(a) (i) (b) (ii) 
(с) (iii) (d) None of these 


If U = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11}, А = (3, 5, 7, 
9, 11} and B = {7, 8, 9, 10, 11}, Compute (4 — B)’. 
(a) {2, 3, 5, 7, 9, 11, 12} 

(b) {2, 4, 6, 8, 10, 11, 12} 

(c) {2, 4, 6, 8, 9, 10, 11} 

(d) None of these 


In a class of 100 students, the number of students 
passed in English only is 46, in Maths only is 46, 
in Commerce only is 58. The number who passed in 
English and Maths is 16, Maths and Commerce is 24 


36. 


37. 


38. 


39. 


40. 


42. 


43. 


and English and Commerce is 26, and the number 
who passed in all the subjects is 7. Find the number 
of the students who failed in all the subjects. 


(a) 9 (b) 8 
(c) 10 (d) None of these 
If X and Y are two sets such that X U Y has 18 


elements, X has 8 elements, and Y has 15 elements, 
how many elements does X r^ Y have? 


(a) 5 (b) 7 
(c) 9 (d) 11 
If A and B are two sets such that A has 40 elements, 


А U B has 60 elements and А ‹ В has 10 elements, 
how many elements does B have? 


(a) 40 (b) 30 
(c) 45 (d) 50 
If S and 7 are two sets such that S has 21 elements, 


T has 32 elements, and 5 © T has 11 elements, how 
many elements does S ‹ Т have? 


(a) 52 (b) 32 
(c) 42 (d) None of these 
In a group of 1000 people, there are 750 people who 


can speak Hindi and 400 who can speak English. 
How many can speak Hindi only? 


(a) 600 (b) 650 
(c) 750 (d) 800 
In a class of 50 students, 35 opted for mathematics 


and 37 opted for Biology. How many have opted 
for both Mathematics and Biology? How many have 
opted for only Mathematics? (Assume that each 
student has to opt for at least one of the subjects). 


(a) 15 (b) 17 
(c) 13 (d) 19 


. In a group of 70 people, 37 like coffee, 52 like tea 


and each person likes at least one of the two drinks. 
How many people like both coffee and tea? 


(a) 19 (b) 17 
(c) 23 (d) 21 
In a town with a population of 5000, 3200 people 


are egg-eaters, 2500 meat eaters and 1500 eat both 
egg and meat. How many are pure vegetarians? 


(a) 600 (b) 800 
(c) 900 (d) 850 
Let A = (1, 2}, B = (2, 3j. Evaluate A x B. 


(а) (0, D, (3, 1), (2, 3)} 
(b) 1, 2), (1, 3), (2, 3)} 
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44. 


45. 


46. 


(с) (1, 2), (1, 3), (2, 2), (2, 3)} 

(d) None of these 

If A = {a, b}, B = {2, 3, 5, 6, 7} and C = {5, 6, 7, 
8, 9}, find A x (BOC). 


(a) A (b) Ф 

(с) (5, а), (6, а), (7, а), (5, Б), (6, b), (7, Б)} 

(d) ((a, 5), (а, 6), (а, 7), (b, 5), (b, 6), (b, 7)} 

If A = (a, d}, B = (b, c, e} and C = (5, c, Ў}, then 
Ax(BUQ= 

(a) 9 

(b) (4 x B) ^ (Ax C) 

(c) (Ax B) U (A x C) 

(d) None of these 


If = (a, dj, В = {b, c, e) and C = (b, c, f}, then 
Ах (Вт С) = 


47. 


48. 


49. 


(c) (4 x B) о (A x C) 
(d) None of these 


If = (a, dj, B = (b, c, ej and C= (b, c, f}, then 
Ax(B-C)- 

(а) (A x B) - (A x C) (b) (A x B) 

(с AxC (d) None of these 


If A = 11, 2, 3}, В = {2, 3, 4, С = (1, 3, 4} and 
D = {2, 4, 5}, then (A x В) п (C x D) = 

(а) (А ^ р) x (BAC) 

(b) (A ^ С) x (B ^ D) 

(c) 9 

(d) None of these 


If A and B have n elements in common, how many 
elements do А x B and B x A have in common? 


(a) 9 (a) n (b) п? 
(b) (4 x B) ^ (A x C) (c) n? (d) None of these 
EXERCISE-2 


(BASED ON MEMORY) 


. If the number of items in a set A is n(A) = 40. If n(B) 


= 26 and n(A r^ B) = 16 then n(A A B) is equal to: 
(a) 30 (b) 40 
(c) 50 (d) 60 

[SSC, 2014] 


. In an examination, 30% of the total students failed 


in Hindi, 45% failed in English and 20% failed in 
both the subjects. Find the percentage of those who 
passed in both the subjects. 


(a) 35.7% (b) 35% 
(c) 40% (d) 45% 
(е) 44% 


[IBPS PO/MT, 2013] 


. Ш an examination, 40% students failed in Hindi, 50% 


students failed in English. If 21% students failed in 
both the subjects, find the percentage of those who 
passed in Hindi. 
(a) 31% 
(c) 55% 


(b) 40% 
(d) 60% 
[UPPCS, 2012] 


. In a group of 50 people, 35 speak Hindi, 25 speak 


both Hindi and English and all the people speak 


Hindi or English or both. The number of people 
who speak English only is: 
(a) 40 (b) 20 
(c) 15 (d) 10 
[UPPCS, 2012] 


. In a certain office, 72% of the workers prefer cold 


drink and 44% prefer tea. If each of them prefers 
cold drink or tea and 40 like both, then the total 
number of workers in the office is: 
(a) 40 (b) 240 
(c) 220 (d) 210 

[UPPCS, 2012] 


. In a survey of a town, it was found that 65% of the 


people surveyed watch the news on T.V. 4096 read a 
newspaper and 25% read a newspaper and watch the 
news on T.V. What per cent of the people surveyed 
neither watch the news on T.V. nor read a newspaper? 
(a) 5% (b) 10% 
(c) 20% (d) 15% 

[SSC (GL), 2011] 


. There are 80 families in a small extension area. 20 per 


cent of these families own a car each. 50 per cent of 
the remaining families own a motor cycle each. How 
many families in that extension do not own any vehicle? 


Set Theory Ш 


(а) 30 
(с) 23 


(b) 32 
(d) 36 
[SSC (GL), 2011] 
8. Out of 100 families in the neighbourhood, 50 have 
radios, 75 have TVs and 25 have VCRs. Only 10 
families have all three and each VCR owner also has 


a TV. If some families have radio only, how many 
have only TV? 


(a) 30 
(c) 40 


(b) 35 
(d) 45 
[SSC (GL), 2011] 


9. 


72% of the students of a certain class took Biology 
and 44% took Mathematics. If each student took at 
least one of Biology or Mathematics and 40 students 
took both of these subjects, the total number of 
students in the class is: 
(a) 200 

(c) 250 


(b) 240 
(d) 320 
[SSC, 2010] 


ÇP) ANSWER kevs 0 0 00 00 0 0 0 0. 





ЕхЕВСІЅЕ- І 


1. (с) 2. (а) 3. (а) 4. (Ы) 5. (с) 6. (а) 7. (Ы) 


8. (b) 


9. (с) 10. (d) 11. (с) 12. (с) 13. (Ы) 


14. (а) 15. (d) 16. (c) 17. (b) 18. (c) 19. (b) 20. (d) 21. (b) 22. (a) 
27. (d) 28. (c) 29. (a) 30. (c) 31. (d) 32. (a) 33. (c) 34. (d) 35. (a) 


23. (b) 24. (a) 25. (d) 26. (a) 
36. (a) 37. (b) 38. (c) 39. (a) 
49. (c) 


40. (c) 41. (a) 42. (b) 43. (c) 44. (d) 45. (c) 46. (b) 47. (a) 48. (b) 





Ехєкс:15Е-2 


7. (b) 


1. (с) 2.(4) 3.44) 4. (с) 5. (а) 6. (с) 


EXERCISE-I 


1. (с) (a) As no odd natural number is divisible by 2, the 
set A is empty. 
(b) Since no natural number satisfies the equation x + 5 
-0,..В- ф. 
(c) Since 2 is ап even prime number, i.e., С = {2}, C 
is not an empty set. 
(d) Since there is no natural number between 1 and 2, 
D is an empty set. 

2. (a) (a) A = {x : x € Z and x? - 2x — 3 = 0) 
-. A is a finite set. 
(b) B = The set of natural numbers divisible by 2 = (2, 4 
4, 6, 8, 10,---}. -. В is an infinite set. 
(c) Since infinite number of lines pass through a point, 
C is an infinite set. 5 
(d) D = {-4, -3, -2,---}. Clearly D is an infinite set. 


В 


3. (а) (a) А = {1, 3}; В = {1, 4}. А and В have different 6. 
elements, .. А = В. 


8. (b) 


EXPLANATORY ANSWERS 





9. (c) 





(b A = {х:х+2 = 2} = {0}; В = {0}. A and B have 
same elements, .. 4 = В. 

(с) A = {1, 3, 4, 4} = {1, 3, 4}; B = (3, 1, 4}. A and 
В have same elements, .. А = В. 


_ 111 
1200 
A and B have same elements, .. A = B. 





вен] (11.4 
n 123 


. Option (b) B={x:3x+1=0, xe М) 


For any value of x [Natural number], the value will not 
be equal to 0 ~. the set is empty. 


. Option (c) Set of all centric circles is infinite. We can any 


number concentric circles. 


(a) Set of months of a year {12}. Which is finite. 
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7. (b) Az {а,Ь,с}, B= {а, б,у,д,у} 18. A= {,{0},1,{1,0},7} in which (7,09) C А 
Set A has 3 variables. Not the proper subset of A which is false. 
Set B has 4 variables which is not equivalent. 

8. Cardinal number of ‘ASSASSINATION’ 

(А, 5,1, М, Т. O} = 6. 


19. 4= {1,2,43,4),5} 
{3,4} Е A is true 


9. Set of natural number less than 30 and divisible by 7 or 20. A-11,3,5) В = (x : x is an odd natural number < 6} 
11. 
1 
17, 11, 14, 21, 22, 28) -6. 
= \ 
10. {х:х=2п,пє N,4<x<11} Bas 
ngl ACB, BCA, В- А are true 
Option (d 
n= 2, x=4 р @ 
п-3, x=6 21. A= {1,2, {3,4}, 5} 
n=4, x=8 {3,4}є A is true 
n=5, х = 10 
n#6 x = 12 [Greater than 11] 22. A= {8, 9} 
^. Cardinal number of the set is 4. Power set of A P(n) = {, {8}, {9}, {8,9} } 


11. Option (о) {х:хє Nandx? -25« 0} 23. Power set of P(C) = {@, {1}, {{2}}, {1, {2} }} 





For x = 1, 2, 3, 4, 5 the value <Q. So the set is finite. п—1 
А E 24. А=+х= ‚ПЕЙ’апа и < 10 
12. Option (с) n+l 
13. Option (b) 4 null set When n = 0, A = {0} 
В —› null set Then ded 
Both are equal 26. (a) Every subset of a finite set is finite 
Cricket Football 27. (d) A = {2, 4, бу} 

14 С = 110, 20, 30,---} 


(А A B) = {2, 4, 6} A 45, 10, 15,--) 
= (10, 20, 30,1 = C 
(ANB) у С=С гу С=С. 
Number of students who play at least one of these two 28. (c) BUC = (5, 10, 15,-4) v {10, 20, 30,...} 
games} = 40 + 10 + 10 = 60 


= (5, 10, 15,--+} 
1578 , ? 
14. (a) Given: n(C) = 50, n(F) = 20, (СО F) = 10. Ас (В с\ С) = {2, 4, 6} п (5,10, 15, 
Number of students playing at least one of these two games ={10, 20, 20,--} = C. 


=п(СоЕ) = п(С) + п (Е) - п (Со Е) 


29. (a) AN U= 12, 4, 7; BU C= {3, 5, 7, 8, 9, 10, 11). 
= 50 + 20 — 10 = 60. 


Then (4 ^ U) ^ (B U C) = (2, 4,7, ^ (3, 5, 7, 8, 


15. (d) Let, A = {0}. The possible subsets of this set A are 9, 10, 11} = {7}. 
д and {0}, so the power set of the given set A is P(A) 30. (© UU A= fa, b, c, d, e, f} Е b, c} 
= {f} {0}}. 1 

16. (с) Let, A = {{a, b}, c}. To determine P(A): Since A = {a, b, c, d, e, f} = U 
contains two elements {a, b}, c, P(A) will contain 2? = (UU A) = $. 
4 elements. 31. (d AU B = {a, b, с} о іс, d, e, f} 
The elements of P(A) are ф, A, {a, b}, {с}. = (a, b, c, d, e, f} 

17. (b) (a) 1єА but 148 and 6 є B but 6 e A. х (MUB UC= (a, b, c, d, e, f} © (c, d, e} 

A and B are not comparable. = fa, b, c, d, e, f} 

(0) A = іх: х e Nand x < 10} = {1, 2, 3, 4, 5, 6, 7, aig 
8, 9, 10} B= (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11} Clearly, ud 
А с В => A and B are comparable. 32. (a) AN B= (а, Б, с} A ied e, f} = {с} 
(с) {4,5} є A but (4, 5} e B and 4 є B but 4 её A. Ас C= Ца, b, с} N ie d, ej = {с} 


A and B are not comparable. гъ (АВ) о (АС) = {с}. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


(с) (a) {x : x is a natural number and 4 < x < 6} 

= (4, 5, 6}. Now , (1, 2, 3, 4} and {4, 5, 6} have one 
element 4 common. Therefore, the given two sets are 
not disjoint. 

(b) The sets (a, e, i, o, и) and (c, d, e, f} have one 
element e as common. Then, the given two sets are not 
disjoint. 

(c) The sets (x : x is an even integer} and {x : x is an 
odd integer) have no element as common and therefore 
they are disjoint sets. 


(d) A — B is a set of member which belong to А but do 
not belong to В 


А-В = (3,5) 
(A — В) = {2, 4, 6, 7, 8, 9, 10, 11}. 
(а) 


"p 
SLi) 
ха? 


C 


No. of students who passed in one or more subjects = 11 
Oe 134917 SIS EIS T mL 


No. of students who failed in all the subjects = 100 
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40. (с) Here, n(M L B) = 50, n(M) = 35, n(B) = 37, (М 


41. 


42. 


о В) =? 
Using n(M U B) = п(М) + n(B) — "М A B) 
We get 50 = 35 + 37 — ЖМ A B) 
=> n(M A В) = 35 + 37 - 50 = 72 - 50 = 22 

22 students have opted for both Mathematics and 
Biology. 
Again number of students who have opted for only 
Mathematics = n(M) – n(M A В) = 35 - 22 = 13. 
(a) Let A = set of people who like coffee and B = set 
of people like tea. 


Then, A с\ В = set of people who like at least one of 
the tow drinks. 


And A r^ B = set of people who like both the drinks. 
Here, n(A) = 37, n(B) = 52, n(A U В) = 70. 
Using the result 
n(A О B) = n(A) + n(B) – n(A A B) 
we have 70 = 37 + 52 — n(A п B) 
=> "Ас В) = 89 – 70 = 19. 
19 people like both coffee and tea. 


(b) Let, Е be the set of people who are egg-eaters and 
M be the set of people who are meat-eaters. 


We have, n(E) = 3200, n(M) = 2500, n(E с\ M) = 1500. 
Using n(E о М) = n(E) + n(M) – n(E п M) 





91-9. 
(а) We аге given n(X UY) = 18, n(X) = 8, n(Y) = 15. 
Using the formula 
n(X о Y) = n(X) + п(Ү)— n(X o Y), 
we get (X ^ У) =8+ 15 - 18 = 5. 
(b) We are given n(A) = 40, n(A ^» B) = 60 and п(А A 
В) = 10. Putting these values in the formula n(4 U B) 
= n(A) + n(B) — n(A п B) we get 60 = 40 + n(B) — 
10 => n(B)-30. 
(с) a(S) = 21, п(7) = 32, п(5 п T) = M, (S О T) =? 
Using n(S T) = n(S) + n(T) — n(S A T) 
-21-32-11-42 
Hence, 5 U T has 42 elements. 
(a) Here, n(H U E) = 1000, и(Н) = 750, п(Е) = 400 
Using n(H O E) = n(H) + n(E) — n(H A E) 





U 


Ger 


We get 1000 = 750 + 400 — n(H r^ E) 

=> МН nr» E) = 1150 - 1000 = 150. 
Number of People who can speak Hindi only 
= n(H A Е’) = n(H) — n(H r^ E) 

= 750 — 150 = 600. 











43. 


44, 


45. 


= 3200 + 2500 — 1500 
= 5700 — 1500 = 4200. 
U 


Ceo 


Number of pure vegetarians 
n(U) — n(E о M) 
5000 — 4200 = 800. 
(© A x B = {1, 2} x (2, 3} 
= {(1, 2), (1, 3), (2, 2), 0, 3)}. 
(d) We have, 
(В п С) = {2, 3, 5, 6, 7} 0^ {5, 6,7, 8, 9} 
= {5, 6, 7} 
A x (B ^ О) = {a, b} x (5,6, 7} 
= ((a. 5), (a, 6), (a, 7), (b, 5), (b, 6), (b. 7)}- 














(c) 
(BUC) = {Ь, c, ef U{b, с, f} = (b, c, e, f} 
Ах (BUC) = ца, d} x {b, c, e, ft 

= (а, b), (a, c), (а, е), (a, f). (d, b), (d, с), (а, е), (d, 1} 
2-4) 

Also, (A x В) = ((a, b), (a, c), (а, е), (d, b), (d, c), (d, 

e) 

and, (A x C) = «а, D), (a, c), (a, f), (d, b), (d, с), (d, f)} 
...(2) 
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46. 


47. 


х (Ax B) v (A x C) = {(а, D), (a, c), (a, e), (a, f), (d, 
b), (d, c), (а, е), (d, Л} 
From (1) and (2), we have 
Ах (B o C) = (A x B) о (A x C). 
(b) (B A C) = {b, c, e} п {b, с, f} = {Ь, с) 

A x (B r^ CO) = (а, d) x {b, с} 

= (а, b), (a, с), (d, Б), (d, с)) 

Also, (A x B) п (A x С) 
= {(4, b), (a, с), (a, Б), (d, с)) 

A x (B ^ C) = (4 x B) n (A x С). 
(а) (B- С) = {b, c, ej — {b, c, f} = te} 

A x (B - С) = {(a, е), (d, e) (d) 
Also, (A x B) - (A x C) = {(а, е), (d, e)} ...(2) 


EXERCISE-2 
(BASED ON MEMORY) 


1. 


(с) n(AUB)=n(A)+n(B)-n(A B) 
= 40 + 26 - 16 = 50 
(d) Let the number of students be 100. Number of students 
who failed in Hindi is 30%. 
n(H) = 30 
Number of students who failed in English is 45%. 
n(E) = 45 
Number of students who failed in both the subjects is 20%. 
n(H о E) = 20 
Applying the rule, 
n(H о E) = n(H) + n(E) — n(H nr E) 
= 30 + 45 —20 = 55 


Percentage of students who failed in Hindi or English or 
both the subjects = 55% 
Number of students who passed in both the subjects = 
100 — 55 = 45% 
(d) In 40% students failed Hindi then 60% students 
passed in Hindi. 
(c) Number of people speak English only 

= 50 - (10 + 25) 

= 15 


9 





50 


5. (a) 72% + 44% = 116% 


16% — 40 


48. 


Hence, from (1) and (2), we have 
A x (B — C) = (Ах В) - (A x C). 
(b) (Ax B) = {1, 2, 3} x 12, 3, 4} 
= {(1, 2), (1, 3), (1, 4), (2, 2), 0, 3), (2, 4), (3, 2), (3, 
3), (3, 4)) 
(Cx D) = {1, 3, 4} x {2,4,5} 
= 1(1, 2), (1, 4), (1, 5), (3, 2), (3, 4), (3, 5), (4, 2), (4, 
4), (4, 5)) 
(Ас B) ^ (€ x D) 
= {(1, 2), (1, 4), (3, 2), (3, 4)} 
Also, (4 A C) = {1,3} and (В п D) 
= {2, 4}. Therefore, 
(A ^ C) x (B ^ D) = 1, 2), (1, 4), (3, 2), (3, 4} 
Hence, (A x B) N(C x D) = (ANC) x (BaD). 


100% + = x100 = 250 


Hence, 16% workers are there who prefer both drinks 
which are 40 in number. 


Newspaper 
15 


Required percentage 


. (c) 


100 — (40 + 25 + 15) 
100 — 80 = 20% 


b) 20% of 80 20,280 16 
кери аттан 


Remaining 50% 





= (80 — 16) x = 32 


0 
100 
No. of families not owning any vehicle 

= 80 — (32 + 16) = 80 - 48 = 32 


. (b) 


Radio TV 





VCR 
(40 — x) +x + 10 + 15 + (50 — x) = 100 
=> 115-2x+x= 100 


Set Theory ess 





х = 115 — 100 = 15 л n(A A B) = 16% 
Ошу ТУ = 75 - 15 - 10 - 15 = 35 = number of students studying both subjects = 40 
9. (c) n(A) = Biology students = 72% -. Let the total number of students be x 
n(B) = Mathematics students = 44% Now, according to the question, 
Total students = n(4 U В) = 100% 1 
6x 
100% = 72% + 44% — n(A ^ B) 10027 


= 116% — п(4 N B) 
х = 250 
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INTRODUCTION Illustration 1: Evaluate 
We often come across questions such as the following: в) 30! (i) 9! 
i | i) — 
1. In how many ways can 4 bottles be arranged in a 24 513! 
row? 121-10! 111 
2. In how many ways can 5 students be seated at a (iii) 9! (iv) 3 a sr 
round table? 
3. In how many ways can a group of five people be | Solution: 
selected out of a gathering of ten people? 30! 30x29x28! 
4. In how many ways can 5 maps be selected out of (i) вр 28! = 30 x 29 = 870. 
8 and displayed in a row? 
. | 9! 9x8x7x6xS! 
Answers to these questions and many other important (ii) 5131 zi 51x 3x2 — 504. 
and more difficult ones can often be given without actually 2% | 
writing down all the different possibilities. In the present 12!-10! 12х11х10!- 10! 
chapter we shall study some basic principles of the art (iii) 9! — 9! 
of counting without counting which will enable us to ibt 
answer such questions in an elegant manner. 223 
E 5 = оу [132 - 1] 
FACTORIAL NOTATION = 10 x 131 
The continued product of first п natural numbers is called = 1310. 
п factorial or factorial л and is denoted by |л огл! | 1 " 1 " 1 4x5 5 4 1 
Thus, |. or n! (V) 31^ 41^ 5! 3!x4x5 4!x5 5! 
= 1.2.3.4....... (n — 1)n 20 5 1 
=n: (n — 1)-(п- 2) ........ 3-2-1 (in reverse order) = 5115 5! 


5! 60° 
1. When л is a negative integer or a fraction, л! is Tiustration 2: Convert into: faetorials: 


not defined. Thus, п! is defined only for positive O 416066758 9+ 10611 





integers. M 
Э, уа to the above definition, 0! makes no QU. diede Brad TU, 

sense. However, we define 0! = 1. Solution: (1) 4.5.6.7. 8.9.10. 1I 
и: _ 1.2.3.4.5.6.7.8.9.10-11 
A (CO = р Oe = D = 123 


11! 
317 
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(1) 2-4-6-8-10 
-(2-1)-(2-2)-(2-3)-(2:4)-(2.5) 
2(9:2422202)(12229549 3 
225.5. 


Fundamental Principle of Counting 


Multiplication Principle If an operation can be 
performed in ‘m’ different ways; following which a 
second operation can be performed in ‘n’ different ways, 
then the 2 operations in succession can be performed in 
m x n different ways. 


Illustration 3: How many numbers of 2 digits can 
be formed out of the digits 1, 2, 3, 4, no digit being 
repeated? 


Solution: The first digit can be any 1 of the 4 digits 1, 
2, 3, 4, that 1s the first digit can be chosen in 4 ways. 
Having chosen the first digit, we are left with 3 digits 
from which the second digit can be chosen. Therefore, 
the possible ways of choosing the two digits are 

Since the first digit can be chosen in four ways 
and for each choice of the first digit there are three 
ways of choosing the second digit, therefore, there 
are4 x 3 


2 Possible numbers 


12, 13, 14 






Start — (selection of 
(selection of second digit) 
first digit) 1 
3 <: 2 31, 32, 34 
4 
1 
<: 41, 42, 43 
3 © 
UY = 
4 choices 3 choices Total = 4 x 3 
= 12 choices 


ways, that is, 12 ways of choosing both the digits. Thus, 12 
numbers can be formed. 

Illustration 4: Anu wishes to buy a birthday card for 
her brother Manu and send it by post. Five different 
types of cards are available at the card-shop, and four 
different types of postage stamps are available at the 
post-office. In how many ways can she choose the card 
and the stamp? 


Solution: She can choose the card in five ways. For 
each choice of the card she has four choices for the 
stamp. Therefore, there are 5 x 4 ways, that is, 20 ways 
of choosing the card and the stamp. 

Illustration 5: Mohan wishes to go from Agra to 
Chennai by train and return from Chennai to Delhi by 
air. There are six different trains from Agra to Chennai 
and five different flights from Chennai to Agra. In how 
many ways can he perform the journey? 

Solution: Since he can choose any one of the six trains 
for going to Chennai, and for each such choice he has 
five choices for returning to Agra, he can perform the 
journey in 6 x 5 ways, that is, 30 ways. 


Addition Principle 


If an operation can be performed in ‘m’ different ways 
and another operation, which is independent of the 
first operation, can be performed in ‘n’ different ways, 
then either of the two operations can be performed in 
(m + n) ways. 


The above two principles can be extended for any 
finite number of operations. 


Illustration 6: Suppose there are 5 gates to a stadium, 
2 on one side and 3 on the other. Sohan has to go out of 
the stadium. he can go out from any one of the 5 gates. 
Thus, the number of ways in which he can go out is 5. 
Hence, the work of going out through the gates on one 
side will be done in 2 ways and the work of going out 
through the gates on other side will be done in 3 ways. 
The work of going out will be done when Sohan goes 
out from side I or side II. Thus the work of going out 
can be done in (2 + 3) = 5 ways. 


% 


AEN 
27% С gi 
Side I 


Addition theorem of counting is also true for more 
than two opeartions. 
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Permutation 


Each of the different arrangements which can be made by 
taking some or all of given number of things or objects at a 
time is called a permutation. 


Permutation of things means arrangement of things. The 
word arrangement is used if order of things is taken into 
account. Thus, if order of different things changes, then 
their arrangement also changes. 


| | SOME BASIC RESULTS 





! 
"Р or P(n, г) = а = п (п — 1) (n - 2) 
| (n — т)! 
„.[п—(к+1),0<к<л. 
Illustration 7: 


(i) P(6, 4), 
(i) P(15, 3), 
Gii) P(30, 2). 


Solution: (1) We have 
Bb. 6.54304 


Evaluate the following: 











P(6, 4) = (6-4)7 2.1 = 360. 
(1) We have 
15! 15! (15.14.13) (12!) 
PQ5.3-q5-3) 1217 m - 2730. 
7 30! 30! (30.29) (28!) 
(1) Р(30,2)- (30-2)) 28! 28! 


= 870. 


3 The number of permutations of n things, taken all 
at a time, out of which p are alike and are of one 


type, q are alike and are of second type and rest 
! 


n! 
are all different = ——. 
p!q! 


Illustration 8: There are 5 red, 4 white and 3 blue 
marbles in a bag. They are drawn one by one and 
arranged in a row. Assuming that all the 12 marbles ae 
drawn, determine the number of different arrangements. 








Solution: Here, n = 12, p, = 5, р, = 4 and p, = 3 
. The required number of different arrangements 
n! 12! 





= p!p,!p,! 5148! 


Notation 


Let r and n be positive integers such that 1 < r < n. Then, the 
number of permutations of n different things, taken r at a time, 
is denoted by the symbol "P, or P(n, r). 


12-11:10-9-8-7-6 11-10-9.8.7 
4-3-2-1-3-2-1 2 
= 990 x 4 x 7 = 27720. 


з] The number of permutations of n different things 
taken r at a time when each thing may be repeated 
any number of times is и’. 





Illustration 9: In how many ways can 5 apples be distrib- 
uted among 4 boys, there being no restriction to the number 
of apples each boy may get? 


Solution: The required number of ways = 4*. 
Permutations under Restrictions 


(a) Number of permutations of n different things, 
taken r at a time, when a particular thing is to 
be always included in each arrangement, is 

Р. 

(b) Number of permutations of n different things, 
taken r at a time, when s particular things are 
to be always included in each arrangement, is 

81 (7-1(8-1) Р, 

(c) Number of permutations of n different things, 
taken r at a time, when a particular thing is never 
taken in each arrangement, is 

E 

(d) Number of permutations of n different things, 
taken all at a time, when m specified things 
always come together, is m! x (n — m + 1)! 

(e) Number of permutations of n different things, 
taken all at a time, when m specified things never 
come together, is n! — m! x (n-m + 1). 


Circular Permutations 


(a) Number of circular arrangements (permutations) 
of n different things — (n — 1)!. 
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Illustration 10: In how many ways can eight people 
be seated at a round table? 


Solution: Required number of ways = (8 — 1)! 


= 7! = 5040. 
(b) Number of circular arrangements (permutations) of 
n different things when clockwise and anticlockwise 
arrangements are not different, that is, when 


1 
observation can be made from both sides = 5” = 1)!. 


Illustration 11: Find the number of ways in which 
n different beads can be arranged to form a necklace. 
Solution: Required number of arrangements 





1 
= —(5-1)!= - x 4! = 12. 
о 


1 
2 
Combination 

Each of the different groups or selections which can 


be made by taking some or all of a number of things 
(irrespective of order) is called a combination. 


Combination of things means selection of things. 
Obviously, in selection of things order of things has 
no importance. Thus, with the change of order of 
things selection of things does not change. 


Notations The number of combinations of n different 
things taken r at a time is denoted by "C, or C (n, r). 
n! 


Thus, "С = 


; rl(n- r) (0 € r € n) 


^P 

rh 

п (п—1)(п— 2)....(п— +1) 
r(r-l)(r-2)..3:24 





If r > n, then "C, = 0. 


Illustration 12: Evaluate: 
б) "C, (ш) "C, Gid "C, 
Solution: 
КЕ ш 
O G= 311-3)! 3181 
11х10х9х8! 
3x2x8! = 165. 


10! _ 10х9х8! 


GD "С, = зр ax2 = 45. 


100! _ 100 x 99 x 98! 


(ii) MO e 557 бхр =4950. 


9812! _ 


Some Important Results 
"С=С. 
2. "Сұ- "С, = 1, "С = п 
3. If "C, = "С then either x = y 
or шеней that is, x + y = n. 
4. "C + "C = "C, 
"С,  n-r«*l 
"С, Е r 





6. If n is even then the greatest value of "C, is "С. 


7. If n is odd then the greatest value of "С, is 
n-l. 
2 


r decreasing numbers starting with n 





ба r increasing numbers starting with 1 


n(n—-l)n-2)..(n-r-l) 
= ТЕРЕ ӨТЕ 





n n п п = п 
9. "C, -7С, + "С ---47С - 28, 


10. "C. "C, "C, +=" - "C, IC. Ru 
= 2n 
11. Number of combinations of n different things taken 
r at a time 
(a) when p particular things are always included = 
РС! 
r-p 
(b) when p particular things are never included = 
12127 


(c) when р particular things are not together in any 
selection = "C, — дол” 


Illustration 13: In how many ways can 5 members 
forming a committee out of 10 be selected so that 


(i) two particular members must be included. 
(1) two particular members must not be included. 


Solution: 


(i) When two particular members are included, then, we 
have to select 5 — 2 = 3 members out of 10 - 2 = 
8. 
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Тһе required number of ways 


81 8x7x6 
=C (8, 3235 6 о = 56. 


(ii) When 2 particular members are not included, then, 
we have to select 5 members out of 10 — 2 = 8. 


The required number of ways 


8! 8x7x6 
CO Sap das e 
12. (a) Number of selections of r consecutive things out 
of n things ina row = n -r + 1. 
(b) Number of selections of r consecutive things out 
of n things along a circle 


= 56. 


(c) Number of selections of r things (r < n) out of 
n identical things is 1. 

(d) Number of selections of zero or more things out 
of n identical things = n + 1. 

(e) Number of selections of one or more things out 
of n identical things — n. 

(f) If out of (p + q + r + t) things, p are alike of 
one kind, q are alike of second kind, r are alike 
of third kind and Е are different, then the total 
number of selections is 
(p + D(g + 1)( + D)2! - 1. 

(g) The number of ways of selecting some or all out of p 
+q +г items where p are alike of one kind, q are alike 
of second kind and rest are alike of third kind is [(p + 
1)(4 + D)(r-1)]- 1. 





14. (a) Number of ways of dividing m + n different 
n,when r«n : 5 E : 
| things in two groups containing т and п things, 
l, when г=л` respectively (m = n): 
13. (a) Number of selections of zero or more things out 
. | (m+n)! 
of n different things muc = 
m~ тіп! 
"C "C + °C, +... + "С = 2" 
? | 2 íi (b) Number of ways of dividing m + п + p different 
(b) Number of combinations of n different things things in three groups containing m, n and p 
selecting at least one of them is things, respectively (m = n + р): 
"С RICO a 2h = 1. (m+ n+ p)! 
т\п! p! 
[| SHORT-CUT METHODS || 


The number of triangles which can be formed by 
joining the angular points of a polygon of п sides 


as vertices are Шла (Ce 


6 
Illustration 14: Find the number of triangles formed 
by joining the vertices of an octagon. 


Solution: The required number of triangles 


_ п(п—1)(п—2) 
7 6 


_ 8(8-1(8-2) 8х7х6 _ 
6 6 
The number of diagonals which can be formed by 
joining the vertices of a polygon of п sides are 
n(n—3) 
27 
Illustration 15: 
decagon? 





56. 


How many diagonals are there in a 


Solution: The required number of diagonals 
_ т(п—3) _ 1000-3) 
ШАА ЕЕ 
_ 10x7 — 35. 
2 
If there аге ‘m’ horizontal lines апа “л” vertical 
lines then the number of different rectangles formed 
are given by ("C, x "C,). 
Illustration 16: In a chess board there are 9 vertical 
and 9 horizontal lines. Find the number of rectangles 
formed in the chess board. 
Solution: The require number of rectangles. 


= цол х °С, = 36 x 36 = 1296. 


These are ‘n’ points in a plane out of which ‘m’ 
points are collinear. The number of triangles formed 
by the points as vertices are given by "C, — "C,. 
Illustration 17: There are 14 points in a plane out 
of which 4 are collinear. Fine the number of triangles 
formed by the points as vertices. 
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Solution: The required number of triangles 


= “C, — *C, = 364 — 4 = 360. 


There are “л” points in a plane out of which ‘m’ 
points are collinear. The number of straight lines 
formed by joining them are given by 


(C, — "C, + 1). 
Illustration 18: There are 10 points in a plane out of 


which 5 are collinear. Find the number of straight lines 
formed by joining them. 


Solution: The required number of straight lines 
= "СЄ; 12 "С. + 1 
= "C, - °С, + 1 = 45 - 10 + 1 = 36. 


If there are ‘и’ points in a plane and no three 
points are collinear, then the number of triangles 


formed with “л” points are given by “ме з 


Illustration 19: Find the number of triangles that can 
be formed with 14 points in a plane of which no three 
points are collinear. 


Solution: The required number of triangles 


_ n(n-1(n-2) 14x13x12 
6 6 
The number of quadrilaterals that can be formed 
by joining the vertices of a polygon of n sides are 
n(n—1)(n—2)(n—3) 
24 


= 364. 





given by , where n 23. 





Illustration 20: Find the number of quadrilaterals that 
can be formed by joining the vertices of a septagon. 


Solution: The required number of quadrilaterals 


_ п(п—1)(п—2)(п—3) 
Е 24 

7(7 -1)07 – 2)(7 – 3) 
7 24 
_ TX6x5x4 
Е 24 


There are л points in a plane апа no points аге 


collinear, then the number of straight lines that can 
be drawn using these ‘n’ points are given by 
п(п—1) 








= 35. 


Illustratiof 21: How many straight lines can be drawn 
with 18 points on a plane of which no points are collinear? 


Solution: The required number of straight lines 


_ (n=l) 1808-1 18x17 _ | oy 
2 2 2 


In a party every person shakes hands with every 


other person. If there was a total of H handshakes 
in the party, then the number of persons ‘n’ who 
were present in the party can be calculated from 
the equation: 





п(п-2) _ 

3 = 

Illustration 22: In a party every person shakes hands 

with every other person. If there was a total of 105 

handshakes in the party, find the number of persons who 
were present in the party. 


H. 





Solution: Let ‘n’ be the number of persons present in 
the party. 
We have, the equation 


п(п-) gy 
2 
> "И _ 005 
2 
> nn-1)215x(15-1)nz- 15. 


B EXERCISE- | Г | 


1. There are 6 candidates for 3 posts. In how many 
ways can the posts be filled? 
(a) 120 (b) 130 
(c) 100 (d) 110 


2. From among the 36 teachers in a school, one principal 
and one vice-principal are to be appointed. In how 
many ways can this be done? 


(a) 1360 (b) 1260 
(c) 1060 (d) 1160 
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3. There аге 15 buses running between Delhi and 


Mumbai. In how many ways can a man go to Mumbai 
and return by a different bus? 


(a) 280 (b) 310 
(c) 240 (d) 210 


. A teacher of a class wants to set 1 question from 
each of 2 exercises in a book. If there are 15 and 
12 questions in the 2 exercises respectively, then in 
how many ways can the 2 questions be selected? 


(a) 160 (b) 140 
(c) 180 (d) 120 


. The students in a class are seated according to their 
marks in the previous examination. Once, it so 
happens that four of the students got equal marks 
and therefore the same rank. To decide their seating 
arrangement, the teacher wants to write down all 
possible arrangements one in each of separate bits of 
paper in order to choose one of these by lots. How 
many bits of paper are required? 


(a) 24 (b) 12 
(c) 48 (d) 36 


. For a set of 5 true-or-false questions, no student has 
written all the correct answers, and no 2 students 
have given the same sequence of answers. What is 
the maximum number of students in the class, for 
this to be possible? 


(a) 31 (b) 21 
(c) 51 (d) 41 


. A code word is to consist of 2 English alphabets 
followed by 2 distinct numbers between 1 and 9. 
For example, CA23 is a code word. How many such 
code words are there? 


(a) 615800 (b) 46800 
(c) 719500 (d) 410800 


. There are 6 multiple choice questions on an 
examination. How many sequences of answers are 
possible, if the first three questions have 4 choices 
each and the next 3 have 5 each? 

(a) 6000 (b) 5000 

(c) 4000 (d) 8000 


. There are 6 multiple choice questions in an 
examination. How many sequences of answers are 
possible, if the first 2 questions have 3 choices each, 
the next 2 have 4 choices each and the last two have 
5 choices each? 


(a) 3450 
(c) 3600 


(b) 3300 
(d) 3400 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Each section in the first year of plus 2 course has 
exactly 40 students. If there are 5 sections, in how 
many ways can a set of 4 student representatives be 
selected, 1 from each section? 


(a) 2560000 (b) 246500 
(c) 2240000 (d) 2360000 


There are 5 letters and 5 directed envelopes. Find 
the number of ways in which the letters can be put 
into the envelopes so that all are not put in directed 
envelopes? 

(a) 129 (b) 119 

(c) 109 (d) 139 

There horses H,, H,, H, entered a field which has 7 
portions marked Р, Р, Р, Р, Р, P. and Р.. If no 
2 horses are allowed to enter the same portion of 
the field, in how many ways can the horses graze 
the grass of the field? 


(a) 195 (b) 205 
(c) 185 (d) 210 
How many different numbers of 2-digits can be 


formed with the digits 1, 2, 3, 4, 5, 6; no digits 
being repeated? 

(a) 40 (b) 30 

(c) 35 (d) 45 

How many 3-digit odd numbers can be formed from 
the digits 1, 2, 3, 4, 5, 6 when 

(1) repitition of digits is not allowed 

(11) repitition of digits is allowed? 

(a) (i) 60, (ii) 108 (b) (i) 50, (ii) 98 

(c) (i) 70, (ii) 118 (d) (i) 80, (ii) 128 

How many 2-digit odd numbers can be formed from 
the digits 1, 2, 3, 4 5 and 8, if repitition of digits is 
allowed? 


(a) 5 (b) 15 
(c) 35 (d) 25 
How many odd numbers less than 1000 can be formed 


using the digits 0, 2, 5, 7? (repetition of digits is 
allowed). 


(a) 52 (b) 32 
(c) 22 (d) 42 
How many 3-digit numbers each less than 600 can 


be formed from the digits 1, 2, 3, 4, 5 and 9, if 
repetition of digits is allowed? 
(a) 180 (b) 160 
(c) 165 (d) 185 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


How many words (with or without meaning) of 3 
distinct English alphabets are there? 


(a) 15600 (b) 14650 
(c) 12800 (d) 13700 


How many numbers are there between 100 and 1000 
in which all the digits are distinct? 

(a) 548 (b) 648 

(c) 748 (d) 756 

How many integers between 1000 and 10000 have 
no digits other than 4, 5 or 6? 

(a) 91 (b) 51 

(c) 81 (d) 71 

A number lock on a suitcase has 3 wheels each 
labelled with 10 digits from 0 to 9. If opening of 
the lock is a particular sequence of 3 digits with no 
repeats, how many such sequences will be possible? 


(a) 720 (b) 760 

(c) 680 (d) 780 

A customer forgets a 4-digit code for an Automatic 
Teller Machine (A.T.M.) in a bank. However, he 
remembers that this code consists of digits 3, 5, 
6 and 9. Find the largest possible number of trials 
necessary to obtain the correct code. 


(a) 12 (b) 24 
(c) 48 (d) 36 

If (n + 2)! = 2550 (n^), find n 
(a) 38 (b) 35 
(c) 49 (d) 43 

If (n + 1)! = 6[(n — 1)!], find n 
(a) 6 (b) 4 

(c) 8 (d) 2 


n! n! 
If 21(n - 2)! and 4l(n —4)] ate Ш the ratio 2:1, find 





the value of n. 


(a) 0 (b) 1 

(c) 2 (d) 3 

Find n if "P, = 18. "ЭР, 

(a) 4 (b) 8 

(c) 6 (d) 12 

If P(56, r + 6):P(54, r + 3) = 30800:1, find r. 
(a) 51 (b) 41 

(c) 31 (d) 43 


In how many ways can 10 people line up at a ticket 
window of a cinema hall? 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


(а) 3628800 (b) 3482800 

(c) 344800 (d) 3328800 

How many words, with or without meaning, can be 
formed using all letters of the word EQUATION, 
using each letter exactly once? 


(a) 38320 (b) 39320 

(c) 40320 (d) 38400 

Ten students are participating in a race. In how many 
ways can the first 3 prizes be won? 

(a) 920 (b) 680 

(c) 820 (d) 720 


It is required to seat 5 men and 4 women in a row 
so that the women occupy the even places. How 
many such arrangements are possible? 


(a) 2880 (b) 2480 
(c) 3680 (d) 3280 
4 books, | each in Chemistry, Physics, Biology and 


Mathematics are to be arranged in a shelf. In how 
many ways can this be done? 


(a) 12 (b) 36 
(c) 24 (d) 48 
There are 3 different rings to be worn in four fingers 


with at most 1 in each finger. In how many ways 
can this be done? 

(a) 36 (b) 28 

(c) 24 (d) 32 

In an examination hall, there are 4 rows of chairs. 
Each row has 8 chairs 1 behind the other. There 
are 2 classes sitting for the examination with 16 
students in each class. It is desired that in each row 
all students belong to the same class and that no 2 
adjacent rows are allotted to the same class. In how 
many ways can these 32 students be seated? 


(a) 2 x 16! x 16! (b) 2 x 15! x 15! 

(c) 2 x 16! x 15! (d) None of these 

How many numbers lying between 1000 and 10000. 
can be formed by using the digits 1, 3, 5, 6, 7, 8, 
9, no digits being repeated? 


(a) 940 (b) 640 
(c) 840 (d) 740 
How many different numbers of 6 digits can be 


formed with the numbers 3, 1, 7, 0, 9, 5? 


(a) 500 (b) 400 
(c) 400 (d) 600 
How many 3-digit numbers are there, with no digits 


repeated? 
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38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


(а) 648 (Б) 548 
(с) 848 (d) 748 


If there are 6 periods in each working day of a 
school, in how many ways can 1 arrange 5 subjects 
such that each subject is allowed at least 1 period? 
(a) 3500 (b) 3600 
(c) 3550 (d) 3650 


4 alphabets E, K, S and V, one in each, were 
purchased from a plastic warehouse. How many 
ordered pairs of alphabets, to be used as initials, can 
be formed from them? 

(a) 18 (b) 12 

(c) 14 (d) 16 

There are 8 students appearing in an examination of 
which 3 have to appear in a Mathematics paper and 
the remaining 5 in different subjects. In how many 
ways can they be made to sit in a row if the candidates 
in Mathematics cannot sit next to each other? 

(a) 14400 (b) 16400 

(c) 15400 (d) 17400 


Find how many words can be formed out of the 
letters of the word ‘ORIENTAL’ so that vowels 
always occupy the odd places. 

(a) 576 (b) 578 

(c) 676 (d) None of these 


The number of different 6-digit numbers that are 
divisible by 10, which can be formed using the digits 
1, 2, 7, 0, 9, 5? 

(a) 100 (b) 120 

(c) 140 (d) 160 

In how many ways can the letters of the word 
‘UNIVERSAL’ be arranged? In how many of these 
will E, R, S always occur together? 

(a) 32240 (b) 30240 

(c) 30240 (d) 31240 


The principal wants to arrange 5 students on the 
platform such that the boy SUNIL occupies the 
second position and such that the girl GITA is 
always adjacent to the girl NITA. How many such 
arrangements are possible? 

(a) 12 (b) 8 

(c) 14 (d) 16 

In how many different ways, the letters of the work 
ALGEBRA can be arranged in a row if 

(1) The 2 As are together? 

(11) The 2 As are not together? 

(a) (1) 720, (11) 1800 

(b) (1) 620, (11) 1600 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


(c) (i) 780, (ii) 1860 
(d) (i) 720, (ii) 1600 
In how many ways can 6 apples be distributed among 


3 boys, there being no restriction to the number of 
apples each boy may get? 


(a) 729 (b) 739 
(c) 759 (d) 749 
In how many different ways can the letters of the 


word 'KURUKSHETRA' be arranged? 

(a) 4497600 (b) 4979600 

(c) 4989600 (d) 4789600 

In how many different ways can the letters of the 
word ‘ALLAHABAD’ be permuted? 

(a) 7560 (b) 7840 

(c) 7460 (d) 7650 

How many 3-digit numbers can be formed by using 
the digits 1, 3, 6 and 8, when the digits may be 
repeated any number of times? 


(a) 48 (b) 64 
(c) 80 (d) 32 
How many 3-digit numbers can be formed by using 


the digits 0, 2, 3, 6, 8 when the digits may be repeated 
any number of times? 


(a) 110 (b) 120 
(c) 100 (d) None of these 
How many different words can be formed with the 


letters of the word ‘BHARAT’? 

In how many of these B and H are never together? 
(a) 240, 180 (b) 360, 240 

(c) 320, 200 (d) 380, 260 

How many arrangements can be made of the letters 
of the word ‘ARRANGEMENT’? 

(a) 2492800 (b) 249300 

(c) 2494800 (d) 2491800 

If the different permutations of the word EXAMINA- 
TION are listed as in a dictionary, how many items 
are there in this list before the first word starting 
with E? 

(a) 906200 (b) 907200 

(c) 908200 (d) 905200 


How many 5-digit even numbers can be formed using 
the digits 1, 2, 5, 5, 4? 


(a) 16 (b) 36 
(c) 24 (d) 48 
How many numbers greater than a million can be 


formed with the digits 2, 3, 0, 3, 4, 2, 3? 
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56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


(a) 360 
(c) 480 
Find the number of arrangements of the letters of 
the word ‘ALGEBRA’ without altering the relative 
position of the vowels and the consonants. 

(a) 80 (b) 48 

(c) 64 (d) 72 


(b) 240 
(d) None of these 


In how many ways can the letters of the word 
BALLOON be arranged so that two Ls do not come 
together? 

(a) 900 (b) 1200 

(c) 800 (d) 600 


How many different signals can be transmitted by 
arranging 3 red, 2 yellow and 2 green flags on a pole? 
[Assume that all the 7 flags are used to transmit a 
signal. ] 

(a) 220 (b) 240 

(c) 200 (d) 210 


How many numbers can be formed with the digits 
1, 2, 3, 4, 3, 2, 1, so that odd digits always occupy 
the odd places? 

(a) 36 (b) 24 

(c) 18 (d) 12 


There are 5 gentlemen and 4 ladies to dine at a round 
table. In how many ways can they seat themselves 
so that no 2 ladies are together? 
(a) 3280 (b) 2880 
(c) 2080 (d) 2480 


3 boys and 3 girls are to be seated around a table 
in a circle. Among the boys, X does not want any 
girl neighbour and the girl Y does not want any 
boy neighbour. How many such arrangements are 
possible? 

(a) 6 (b) 4 

(c) 8 (d) 2 

How many different necklaces can be formed with 
6 white and 5 red beads? 

(a) 18 (b) 24 

(c) 21 (d) 27 

The Chief Ministers of 11 States of India meet to 
discuss the language problem. In how many ways 
can they seat themselves at a round table so that the 
Punjab and Madras Chief Ministers sit together? 


(a) 725760 (b) 625760 
(c) 925760 (d) 825760 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


If C(n, 7) = C(n, 5), find n 
(a) 15 (b) 12 
(c) 18 (d) 2 
If C(n, 8) = C(n, 6), find C(n, 2) 
(a) 91 (b) 81 
(c) 61 (d) 71 
If the ratio C(2n, 3):C(n, 3) is equal to 11:1, find n. 
(a) 6 (b) 9 
(c) 12 (d) 18 
се НИЙ r: 
(a) n—1 (b) n — 2 
(суп-4 (d) n - 3 
С = C; find "C, 
(a) 56 (b) 63 
(c) 49 (d) 42 
If 12 "C, = "Спа n. 
(a) 7 (b) 5 
(c) 9 (d) 3 
5 
Find У, C(5.r) 
ral 
(a) 41 (b) 31 
(c) 51 (d) 61 
In how many ways can 5 sportsmen be selected from 


a group of 10? 


(a) 272 (b) 282 
(c) 252 (d) 242 
In how many ways can a cricket team of 11 players 


be selected out of 16 players, if 2 particular player 
are always to be included? 


(a) 2006 (b) 2004 
(c) 2008 (d) 2002 
In how many ways can a cricket team of 11 players 


be selected out of 16 players if 1 particular players 
is to be excluded? 


(a) 1565 (b) 1365 
(c) 1165 (d) 1265 
In how many ways can a cricket team of 11 players be 


selected out of 16 players if 2 particular players are to 
be included and 1 particular player is to be rejected? 


(a) 715 (b) 615 
(c) 915 (d) 515 
A question paper has 2 parts, part A and part B, 


each containing 10 questions. If the student has to 
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76. 


Tle 


78. 


choose 8 from part A and 5 from part B, in how 
many ways can he choose the question? 


(a) 11240 (b) 12240 

(c) 13240 (d) 11340 

In how many ways can a football team of 11 players 
be selected from 15 players? In how many cases a 
particular player be included? 

(a) 1101 (b) 1011 

(c) 1001 (d) 1111 

How many words, each of 3 vowels and 2 


consonants, can be formed from the letters of the 
word ‘INVOLUTE’? 


79. 


80. 


81. 


Find the number of ways of selecting 9 balls from 
6 red balls, 5 white balls and 5 blue balls, if each 
selection consists of 3 balls of each colour. 


(a) 3000 (b) 1000 
(c) 2000 (d) 4000 
In how many ways can a student choose a programme 


of 5 courses if 9 courses are available and 2 courses 
are compulsory for every student? 


(a) 45 ways (b) 35 ways 
(c) 55 ways (d) 65 ways 
In an examination, Yamini has to select 4 questions 


from each part. There are 6, 7 and 8 questions in 
Part I, Part II and Part III, respectively. What is the 
number of possible combinations in which she can 


2280 b) 2480 
an 2880 | 2680 choose the questions? 
H li be drawn through 21 point (a) 39650 (b) 37650 
: 2 ines can be drawn throug points on (c) 36750 (d) 38750 
| 82. We wish to select 6 persons from 8, but if the person 
310 b) 210 ) 
| 410 | 570 A is chosen, then B must be chosen too. In how 
many ways can the selection be made? 
(a) 24 (b) 32 
(c) 16 (d) 40 
EXERCISE-2 


(BASED ON MEMORY) 


. In how many different ways can the letters of the 


word ‘THERAPY’ be arranged so that the vowels 
never come together? 


(a) 720 (b) 1440 
(c) 5040 (d) 3600 
(e) 4800 


[IBPS PO/MT, 2012] 


. In how many different ways can the letters of the 


word ‘PRAISE’ be arranged? 
(a) 720 (b) 610 
(c) 360 (d) 210 
(e) None of these 
[Andhra Bank PO, 2011] 


. In how many different ways can the letters of the 


word ‘PRAISE’ be arranged? 
(a) 720 (b) 610 
(c) 360 (d) 210 
(e) None of these 
[Punjab and Sind Bank PO, 2011] 


4. 


In how many different ways can the letters of the 
word'BANKING?' be arranged? 
(a) 5040 (b) 2540 
(c) 5080 (d) 2520 
(e) None of these 
[Corporation Bank PO, 2010] 


. How many different ways can the letters in the word 


ATTEND be arranged? 
(a) 60 
(c) 240 


(b) 120 
(d) None of these 
[Allahabad Bank PO, 2010] 


. In how many different ways can the letters of the 


word ‘CYCLE’ be arranged? 
(a) 120 (b) 240 
(c) 30 (d) None of these 
[Punjab National Bank PO, 2010] 


. When all the students in a school are made to stand 


in rows of 54,30 such rows are formed. If the students 
are made to stand in rows of 45, how many such 
rows will be formed? 
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(a) 25 (b) 42 
(c) 36 (d) 32 
(e) None of these 
[Corporation Bank PO, 2010] 


8. In how many different ways can the letters in the 10. 


word ATTEND be arranged? 
(a) 60 (b) 120 
(c) 240 (b) 80 
(e) None of these 
[Allahabad Bank PO, 2010] 


Directions (9—11): Study the given information carefully 
and answer the questions that follow: 
A committee of 5 members is to be formed out of 3 
trainees, 4 professors and 6 research associates. In how 
many different ways can this be done if: 
9. The committee should have all 4 professors and 
lresearch associate or all 3 trainees and 2 professors? 


11. 


(a) 12 (b) 13 
(c) 24 (d) 52 
(e) None of these 
[SBI Associate Banks PO, 2010] 


The committee should have 2 trainees and 3 research 
associates? 
(a) 15 (b) 45 
(c) 60 (d) 9 
(e) None of these 

[SBI Associate Banks PO, 2010] 
In how many different ways can the letters of the 
word ‘OFFICES’ be arranged? 
(a) 2520 (b) 5040 
(c) 1850 (d) 1680 
(e) None of these 

[Indian Bank PO, 2010] 





Exercise- | 





7e (Б) 


8. (d) 


21. (a) 
34. (a) 


60. (b) 
ga 
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[| EXPLANATORY ANSWERS a 


EXERCISE- I 


1. (а) The Ist post can be filled up in 6 ways. 
The 2nd post can be filled up in 5 way. 
and the 3rd post can be filled up in 4 ways. 

. By the principle of association, the 3 posts can be filled 
up in 6 x 5 x = 120 ways. 


2. (c) There are 36 teachers and every 1 has equal chance 3 
of being selected as a principal. Hence, the principal can 


be appointed in 36 ways. When 1 person is appointed 
as principal, we are left with 35 teachers. Out of these 
35 teachers, we can select 1 vice-principal. So, a vice- 
principal can be selected in 35 ways. Hence, the number 
of ways in which a principal and vice-principal can be 
selected = 36 x 35 = 1260. 


. (d) The first event of going from Delhi to Mumbai can 


be performed in 15 ways as he can go by any of the 
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15 buses. But the event of coming back from Mumbai 
can be performed in 14 ways (a different bus is to be 
taken). 


Hence, both the events can be performed in 
15 x 14 = 210 ways. 


. (с) Since the first exercise contains 15 questions, the 
number of ways of choosing the first question is 15. 
Since the second exercise contains 12 questions, the 
number of ways of choosing the second question is 12. 
Hence, by the fundamental principle, 2 questions can be 
selected in = 15 x 12 = 180 ways. 


. (a) We are given that 4 students got equal marks. On 
1 bit of paper, 1 arrangement of rank is to be written. 
Let, the students be named as P, Q, R and S. 


Now, P can be treated as having rank I in 4 ways Q can 
be treated as having rank II in 3 ways 


R can be treated as having rank III in 2 ways 

S can be treated as having rank IV in 1 way. 

Total number of bits of paper required for all arrangements 
-4х3х2х1-24. 

. (a) Question I can be answered in 2 ways. 

Question II can be answered in 2 ways. 


Similarly questions III, IV, V each can be answered in 2 
ways. Hence, total number of possible different answers 
22*x23x2x2*x223532. 


There is only one sequence of all correct answers 
Thus, the total number of sequences are 32 — | = 31 
[Since no student has written all correct answers] 


Now, as no 2 students have given the same sequence of 
answers, hence the maximum number of students in the 
class = 31. 


. (b) (1) There are in all 26 English alphabets. 
We have to choose 2 distinct alphabets. 
First alphabet can be selected in 26 ways. 
Second alphabet can be selected in 25 ways. 


Again, out of 9 digits (1 to 9), first digit can be selected 
in 9 ways. Second digit can be selected in 8 ways 


Thus, the number of distinct codes 

-26х25х9х8 

= 46800. 

. (d) Each of the first 3 questions can be answered in 4 
ways. 

Each of the last 3 questions can be answered in 5 ways. 


By the fundamental principle of counting, sequences of 
answers are 


4x4x4x5x5x5=64 х 125 = 8000. 


. (с) First question can be answered in 3 ways. 
Second question can be answered in 3 ways. 
3 question can be answered in 4 ways. 


10. 


11. 


12. 


13. 


14. 


4 question can be answered in 4 ways. 
5 question can be answered in 5 ways. 
6 question can be answered in 5 ways. 


Hence, by fundamental principle of counting, the required 
number of sequences of answers 


=3x3x4x4x5x 5 = 3600. 


(a) 1 student representative can be selected from section 
I in 40 ways. 


1 student representative can be selected from section II in 
40 ways. 

] student representative can be selected from section III 
in 40 ways. 

] student representative can be selected from section IV 
in 40 ways 

Hence, the number of ways in which a set of 4 student 
representatives can be selected 


= 40 x 40 x 40 x 40 
= 2560000. 


(b) Here, the first letter can be put in any 1 of the 
5 envelopes in 5 ways. Second letter can be put 
in any 1 of the 4 remaining envelopes in 4 ways. 
Continuing in this way, we get the total number of 
ways in which 5 letters can be put into 5 envelopes 
=5x4x3x2x11= 120. 

Since out of the 120 ways, there is 1 one way for putting 
each letter in the correct envelope. Hence, the number 
of ways of putting letters all not in directed envelopes 
= 120 — 1 = 119 ways. 

(d) Н, can graze the grass of either P, or P, or P, ..., or 
P, that is, in 7 ways. After H, entered the field, there 
are 6 portions left for H, as no 2 can enter into the 
same portion of the field. After first 2 entered the field, 
Н, can enter the field in 5 ways. 


By the fundamental principle of counting, the 3 horses can 
graze the grass of the field in 7 x 6 x 5 = 210 ways. 


(b) We have to fill up two places (since numbers are of 
2 digits. 

The first place can be filled up in 6 ways, as any 1 of 
the 6 digits can be placed in the first place. The 2nd 
place can be filled up in 5 ways as no digit is to be 
repeated. Hence, both places can be filled up in 6 x 5 
= 30 ways. 


(a) 

(1) When repetition of digits is not allowed: Since we 
have to form a 3-digit odd number, thus the digit at 
unit’s place must be odd. Hence, the unit’s place can 
be filled up by 1, 3 or 5, that is, in 3 ways. 

Now, the ten’s digit can be filled up by any of the remaining 

5 digits in 5 ways and then the hundred’s place can be 

filled up by the remaining 4 digits in 4 ways. 

Hence, the number of 3-digit odd numbers that can be 

formed = 3 x 4 x 5 = 60. 
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15. 


16. 


17. 


18. 


19. 


20. 


(ii) When repetition of digits is allowed: Again, the unit's 
place can be filled up by 1, 3, 5, that is, in 3 ways. 
But the ten's and hundred's place can be filled up 
by any of the 6 given digits in 6 ways each. (Since 
repetition is allowed) 

Hence, the number of 3-digit odd numbers that can be 

formed = 3 x 6 x = 108. 


(b) The number is odd if 1 or 3 or 5 appears in the 
unit’s place. Therefore, 3 are three ways of filling the 
unit’s place. 

Since repetition of digits is allowed, the ten’s place can 
be filled by any of the 5 digits 1, 3, 4, 5 and 8. Hence, 
number of 2-digit odd numbers = 3 x 5 = 15. 


(b) Since the required numbers are less than 1000, they 
are 1-digit, 2-digit or 3-digit numbers. 


(i) Only 2 1-digit odd numbers are possible, namely 5 
and 7. 

(1) For 2-digit odd numbers, the unit’s place can be 
filled up by 5 or 7 in 2 ways and ten's place can 
be filled up by 2, 5 or 7 (not 0) in 3 ways. 
Possible 2-digit odd numbers = 2 x 3 = 6 


(11) For 3-digit odd numbers, the unit’s place can be 
filled up by 5 or 7 in 2 ways. The ten’s place can 
be filled up by any 1 of the given 4 digits in 4 
ways. The hundred’s place can be filled up by 2, 
5 or 7 (not 0) in 3 ways. 


Possible 3-digit odd number = 2 x 4 x 3 = 24 


Required number of numbers = 2 + 6 + 24 = 32. 
(a) Unit’s place can be filled in 6 ways by any 1 of the 
digits 1, 2, 3, 4, 5 or 9. Also, ten’s place can be filled 
in 6 ways. But hundred’s place can be filled only is 5 
ways using either 1, 2, 3, 4 or 5 ; 9 cannot be filled in 
hundred’s place as the required number is < 600. 

Required number of numbers = 6 x 6 x 5 = 180. 
(a) There are 26 distinct English alphabets. First alphabet 
can be chosen in 26 ways. Second alphabet can be chosen 
in 25 ways. Third alphabet can be chosen in 24 ways 
Number of 3 letter words = 26 x 25 x 24 

= 15600. 

(b) Any number between 100 and 1000 is of 3 digits. 
Since the numbers should have distinct digits, repetition 
of digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 is not allowed. 
Also 0 cannot be placed on the extreme left place. 
Hundredth place can be filled in 9 ways. Tenth place 
can be filled in 9 ways. Unit’s place can be filled in 8 
ways. 
The total 3-digit numbers 
=9x9x 8 = 648. 
(c) Any number between 1000 and 10000 is of 4 digits. 
The unit’s place can be filled up by 4 or 5 or 6, that is, 
in 3 ways. 


21. 


22. 


23. 


24. 


25. 


26. 


Similarly, the ten’s place can be filled up by 4 or 5 or 
6, that is, in 3 ways. The hundred’s place can be filled 
up by 4 or 5 or 6, that is in 3 ways and the thousand’s 
place can be filled up by 4 or 5 or 6, that is, in 3 ways. 
Hence, the required number of numbers 
=3x3x3x3=81. 

(a) On first wheel there can be 10 digits. On the second 
wheel there will be 1 of the 9 digits and on the third 
wheel there will be 8 digits. Therefore, the number of 
numbers is 10 x 9 x 8 = 720. 


(b) At the first place he can try any of the 4 digits hence 
in first trial he tries 4 digits. In the second place he will 
try 3 remaining digits. Similarly, he will try 2 and 1 digit 
at the third and fourth places. 

Thus, the number of trials is = 4 x 3 x 2 x 1 = 24. 
(с) (n + 2)! 2 2550 (л!) 

(п + 2) (n + 1) (п!) = 2550(n!) 

(n + 2) (n + 1) = 2550 

n? + Зп + 2 - 2550 = 0 

п? + 3n – 2548 = 0 

2 + 52n – 49n – 2548 = 0 

п(п + 52) – 49 (п + 52) = 0 

(п — 49) (п + 52) = 0 

п = 49 ог, n = — 52 

п = 49 as п = — 52 is rejected being neN 

п = 49. 


(d) (n + 1) ! = 6[(n — ПП 

(п + 1). n. [(n — D)!] = 6 [и - 1)!] 
пї+п=б=п+п-6=0 

(п – 2) (п + 3) = 0 

Either и — 2 = Ооп +3 = 0 








1411001111 


уу} 

















п=2огп=-3 
n being natural number, so n = -3, /. n = 2. 
n! : n! 24 
(а) 5(n-2) 4(и-4) 2 
! 4Y(n — 4)! (n — 4)! 
= n 2 (n VUE LL 4) -4 
2ї(п-2) n! 1 2ї(п-2) 
4х3х21, (n — 4)! 
2! (n-2)n-3)(n-4) - 
12 = 2(n - 2)(n — 3) 


> 6 = п? – 5п + 6 = п? – 5п = 0 
=> п(п – 5) = 0 = п = 0 ог 5. 


(с) "P, = 18-"ЭР, 
! -1) 
n! —18. (n —1)! 








(n — 4)! (п-1-2)! 
n! =18 (0-1)! 
(n – 4)! (n - 3)! 


Permutations and Combinations 145 


27. 


28. 


29. 


30. 


31. 








п(п 1)! ig. (n — 1)! 

(n — 4)! (n — 3)(n - 4)! 
18 

n= 
п-3 





18=0 = (п – 6)(п + 3) = 0 
= и = 6, -3 
But п cannot be negative 
п = 6. 
(b) P(56, r + 6):P(54, r + 3) = 30800:1 
56! 54! 














шав 30800:1 
541,55.56 | 54! 30800:1 
(50-13) (50-r).($1-r) — | 
30801 3080011 

1 51-r 

= 3080 (51 — r) = 20800 

> 5l-r=10>r=51-10 
к= 41. 


(a) The required number of ways = number of permutations 
of 10 people taking all 10 at a time. 


= P(10, 10) = 10! 
10x9x8x7x6x5x4x3x2x | 
= 3628800. 


(c) The word EQUATION has exactly 8 letters which 
are all different. 


Number of words that can be formed = number of 
permutations of 8 letters taken all at a time 


= Р (8, 8) = 8! 

=8x7x6x5x4x3x2x 1 = 40320. 

(d) Out of 10 students, the first three prizes can be won in 
210110 

? (10-3)! 7! 

= 10 x 9 x = 720 ways. 

(a) Total number of candidates = 5 + 4 = 9. In the row 

of 9 positions, the even places are 2nd, 4th, 6th and 8th. 


Now, number of even places = 4. Number of women to 
occupy the even places = 4. 


10 





Even places can be filled = P(4, 4) ways 
Number of men = 5 

The remaining 5 places can be filled by 5 men 
= P(5, 5) ways 

By the fundamental principle of counting: 

The required number of seating arrangements 
= P(4, 4) x P(5, 5) = 4! x 5! 
= 24 x 120 = 2880. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


(c) 4 different books can be arranged among themselves, 
in a shelf, in P (4, 4) 
=4х3 х2 х 1 = 24 ways. 
(с) Wearing 3 different rings in 4 fingers with at most 
1 in each finger is equivalent to arranging 3 different 
objects in 4 places. 
This can be done in P (4, 3) = 4 x 3 x 2 = 24 ways. 
(a) There are 4 rows of chairs (say I, II, III, IV) consisting 
of 8 chairs each. It is desired that in each row, all students 
belong to the same class and no 2 adjacent rows are 
allotted to same class. 
Therefore, 1 class can be seated in either I and III or in 
II and IV, that is in 2 ways. 
Now, 16 students of this class can be arranged in 16 chairs 
in “Р, = 16! ways. 
16 students of other class can be arranged in remaining 
16 chairs in ӘР, = 16! ways 

Total number of ways = 2 x 16! x 16!. 
(c) A number lying between 1000 and 10000 has four 
places which can be filled up out of 7 digits in "P, = 7 
x 6 x 5 x 4 = 840 ways. 
(d) The numbers that can be formed, by taking all 6 
digits together 
= p. = 6! 
But we have to neglect the numbers which begin with 
zero. Now, the numbers in which zero comes in the Ist 
place = 5! 
Hence, the required number = 6! — 5! 

= 720 — 120 = 600. 

(a) The required number of 3-digit numbers 
= The permutations of the 10 objects 0, 1, 2, 3, 4, 5, 6,7, 
8, 9, take 3 at a time, with the condition that O is not 
in the hundred's place. 
= P(10, 3) - P(9, 2) 





B 10! 9! 

тт 

_ 10х9х8х7! 9x8x7! 
7! 7! 


10x9x8-9x8 
= 720 — 72 = 648. 


(b) 6 periods can be arranged for 5 subjects in P(6, 5) 
ways 
=6x5x4x3x2=720 
1 period is left, which can be arranged for any of the 5 
subjects. 

1 left period can be arranged in 5 ways. 


The required number of arrangements 


= 720 x 5 = 3600. 
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39. 


40. 


41. 


42. 


43. 


(b) The required number of ordered pairs of alphabets, 


4! 
to be used as initials, can be formed- P (4,2) = — = 


2! 
4х3 = 12. 


(a) Total number of candidates = 8. 


5 different subjects candidates can be seated in P(5, 5) 
5! ways. 
In between 5 candidates there are six places for 8 Mathematics 
candidates. 


The Mathematics candidates can be seated in P (6, 3) 
ways 

By fundamental principle of counting: 
The required number of ways = 5! x P(6, 3) 


! 
= 120 x 9r 
3! 


= 120 x 6 x 5х4 = 14400. 


(a) The vowels in the word ‘ORIENTAL’ are: O, I, E 
and A 


Total number of letters in the word ‘ORIENTAL’=8. 
Number of vowels = 4 


О R I 15) N T A L 
1 2 3 4 2 6 7 8 


х х х х 


Vowels occupy odd places, that is 1, 3, 5 and 7. 
Number of odd places = 4 

4 vowels can be arranged іп 4 “А? marked places 
= P(4, 4) ways = 4! ways 
Number of consonants = 4. 

4 consonants can be arranged in four places 
= P(4, 4) ways = 4! ways 

The required number of words 
= 4! x 4! = 24 x 24 = 576. 
(b) The numbers are divisible by 10 if 0 is in the unit’s 
place. 


x x x x x 0 


The required numbers which are divisible by 10 = 
P(5, 5) = 5! = 120. 


(b) 


(i) The word ‘UNIVERSAL’ has 9 letters which are all 
different. These 9 letters can be arranged amongst 
themselves in 9! ways. 


(i1) 3 letters E, R, S can be taken to form 1 block. Thus, 
7 letters U, N, L V, ERS, A, L can be arranged in 
7! ways. 


44. 


45. 


46. 


47. 


48. 


49. 


Also, 3 letters E, R, S can be arranged amongst themselves 
in 3! ways. 


The total number of arrangements = 7! x 3! = 


30240. 


(a) 5 students are to be arranged on a platform. 1 boy 
SUNIL is fixed at second position. 


We have to arrange only 4 students. But GITA is 
always adjacent to NITA. Considering the 2 girls (NITA 
and GITA) as 1, the 3 students can be arranged in 3! 
ways. NITA and GITA themselves can be arranged in 
2! ways. 


The required number of arrangements 
= 2! х 3! = (2 х 1) х (3х2 х 1) = 12. 
(а) ALGEBRA has 7 letters where 2 – А, 1 - L, 1 - G, 
1-Е, 1- Band 1 - К. 


(i) Since two A’s аге always together, we take both the 
A’s as 1 letter. 


If P is the number of arrangements, then 
P=6!=6x5x4x3x2x1I1= 720. 
(ii) Total number of permutations 


_ 7!_7х6х5х4х3х2х1 
2! 2х1 


= 2520 





In these permutations, in some permutations, two A’s are 
together while in the rest they are not together. 


Hence, the number of permutations in which two A’s are 
not together is 


q = p = 2520 





720 = 1800. 
(a) Each apple can be given to any 1 of the 3 boys and 
this can be done in 3 ways. 

The required number of ways = 3° = 729. 


(c) Number of letters in the word ‘KURUKSHETRA’ is 
11 of which 2 are K's, 2 are U's, 2 are R's and remaining 
are different. 

11! 


Required number of permutations — 212121 


= 4989600. 


(а) The word ALLAHABAD has 9 letters in all. The 
letter ‘A’ occurs 4 times, the letter ‘L’ occurs 2 times 
and the remaining three letters H, B, D each occur once. 


The require number of permutations 


9! _ 9х8х7х6х5х4! 
50421011 4х2 





= 9х 8х 7х Зх 5 = 7560. 


(b) There are three places to be filled up to form а 3-digit 
number. Since any digit may be repeated any number 
of times, each 1 of three places can be filled up by any 
of the given 4 digits in 4 ways. 
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50. 


51. 


52. 


53. 


54. 


55. 


Hence, the number of words that сап be formed 

= 4 = 64. 

(c) There are in all 5 digits. Now, 0 cannot be placed at 
the hundredth place as in that case the number will not 
be 3-digited. Thus, hundredth place can be filled up by 
any of remaining 4 digits in 4 ways. 

Since the digits may be repeated any number of times, each 
of the remaining two places can be filled up by any of 
the 5 digits in 5 ways each. Thus, the total number of 
such arrangements = 5? = 25. 


Hence, the total number of words that can be formed 
=4 x 25 = 100. 


(b) Out of letters in the word ‘BHARAT’ 2 letters, that 
is, A's are alike. 


! 
Number of permutations = £ = 360. 


Number of words in which B and H are never together 


= Total number of words — number of words in which B 
and H are together 





! 
=360 : . 2 = 360 - 120 = 240. 


(d) The given word consists of 11 letters out of which 
A occurs 2 times, R occurs 2 times, N occurs 2 times 


and E occurs 2 times and remaining 3 are different. 
Number of arrangements 
11! 
= ооо! = 242800: 


(b) Starting with A and arranging the other ten letters 
А, Е, I, I, М, М, N, О, T, X (not all distinct, I occurs 
twice, N occurs twice), there are 

10! 10x9x8x7x6x5x4x3x2xl 

212! - 2x2 


= 907200 words. 





The number of items in the list before the first word 
starting with E is 907200. 


(c) The 5-digit even numbers can be formed out of 1, 2, 
5, 5, 4 by using either 2 or 4 in the unit's place. This 
can be done in 2 ways. 


Corresponding to each such arrangement, the remaining 
four places can be filled up by any of the remaining 4 
! 
digits in 4! = 12 ways. 

! : 
2! [7 50 occurs twice] 
Hence, the total number of words = 2 x 12 = 24. 
(a) A number greater than a million has seven places, 


and thus all the 7 given digits are to be used. But 2 is 
repeated twice and 3 is repeated thrice. 


Total number of ways of arranging these 7 digits 


amongst themselves 
! 
= eia 
213! 


56. 


57. 


58. 


59. 


But numbers beginning with zero are по more 7 digited 
numbers, hence we have to reject those numbers which 
begin with zero, and such numbers are 


6! 


= оз! = 60. 


Hence, the required number of arrangements, 
= 420 — 60 = 360. 
(d) There are 7 letters, of which 2 are A’s and the rest 


are all different. The vowels A, A, E occupy Ist, 4th 
and 7th places. The number of ways in which they can 


! 
be arranged in these places is 2 =3. 


The consonants L, G, B, R are all different. The number 
of ways in which they can be arranged in the remaining 
places in 4!. Since each way of arranging the vowels can 
be associated with each way of arranging the consonants, 
we find that the total number of arrangements = 3 x 4!, 
= 3 x 24 = 72. 
(a) There are in all 7 letters in the word BALLOON in 
which L occurs 2 times and O occurs 2 times. 

The number of arrangements of the 7 letters of the 

7! 


21х21! 7 1260. 


word = 


If two L’s always come together, taking them as | letter, 
we have to arrange 6 letters in which O occurs 2 times. 

The number of arrangements in which the two L’s 
come together 


! 
Не. 
2! 
Hence, the required number of ways in which the two L’s 
do not come together 
= 1260 — 360 = 900. 
(d) Here, и =3+2+2=7 
P, = 3, p, = 2 and p, = 2 
The required number of different signals 
n! _ 7! 7654 
T p!p!p! 312121 2.2 


= 7.6.5 = 210. 
(с) The given digits are: 1, 2, 3, 4, 3, 2, 1. Out of these 
1, 3, 3, 1 are odd digits. 
The odd digits occupy the odd places, that is, they occupy 
the Ist, 3rd, 5th and 7th place. 

4 odd places can be filled with 4 odd digits 

4! 43 
© 202! 2 





= 6 ways. 


The three even places to be filled with the even digits 
2, 4, 2. 
31 _ 3.2! 


These places can be filled = 211 - E 


= 3 ways 
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Hence, the required number of numbers ways 
=6x3=18. = 9! -9х8х7хбх5х4х3х2х1 


. (b) Refer to Fig. Let, us first seat 5 gentlemen on the 2! = 2x1, 91x21! = 725760. 


round table and this can be done in (5 — 1)! = 24 ways. n! 
64. (b) We know that C(n, r) — Hoon 


Now, C(n, 7) = C(n, 5) 
n! n! 
7TK(n—7) 5Қп-5)! 











=> 5!(и – 5)! = 7!(и – 7)! 
=> [51]. (и – 5)(п - 6)[(я — 7)!] = 7:6: [S!](n — 7)! 
Since no 2 ladies аге to sit together, they can occupy the => Rr- lln + 30 = 42 
places marked as ‘Х > m-l1in«30-42-0 
Number of ‘X’ signs = 5 — Ми 12:50 
4 ladies can be arranged in five places in > ile 
5 E _ = п- 12 =0 о, п+1=0 
ыз. > п= 12 ог, п = - 1. 
Required number of ways = 24 x 120 = 2880. But n = — 1 is rejected as п is a non-negative integer, 
. (b) Let, В,, B, and X be 3 boys and С’, G,, Y be 3 girls. n = 12. 


Since X does not want any girl neighbour, B,, B, can be 65. (a) C(n, 8) = C(n, 6) 
their neightbours. | | 








X n! Е п! 
8.(n—8)! 6! (и – 6)! 
Bi 8: > 6!(n – 6)! = 81(n — 8)! 
=> 6!(и — 6)(п — T)[(n — 8!] = 8-7-6!(n — 8)! 
=> п? – 13п + 42 = 56 
GT G, => п? – 13n+42-56=0 
=> п? – 131 – 14 = 0 
4 => и? – 13п – 14 = 0 
Similarly, the girl У does not want any boy neighbour, => (п – 14)(п + 1) = 0 
therefore G,, С, are the only neighbours of Y. Now, B,, > n-14=00rn+1=0 
B, can arrange themselves in 2! ways and G,, G, can PEEL 


also arrange themselves in 2! ways. 














Hence, the required number of permutations But n = —1 is rejected as n is a non-negative integer 
— 2! x 2! = 4. >n=14 
Total ber of beads = 6 + 5 = 11 о 
. (c) n = Total number of beads = 6 + 5 = e C02) = С(14, 2 = 53517 5.191 
Р,-6,Р,-5 - 91. 
Number of different necklaces 66. (a) C(2n, 3)(C, 3) = ИИ 
1 (11-1)! 10! 
ШЕШЕ (2л)! n! 
2 6!5! 2.615! : = 11:1 
3!(2п – 3)! ЗКи-3)! 
10.9.8.7.6! 
= 2.61.5.4.3.2.1 a3 7 = 21, => (2n)(2n 1)(2n — 2):n(n D 2) = 11:1 


U 


2 x 2(2n – 1)(п— 1):(п— Па - 2) = 11:1 
4(2п – 1):п- 2 = 11:1 

80-4 11 
n-2 1 

=> Пип – 22 = 8п – 4 
Пи — 8n = 22 – 4 
3n218 20085506, 





. (a) Treat the Punjab and Madras Chief Ministers as опе 
then we have (P, M) + 9 others. 

We have to arrange 10 persons round a table. This — 
can be done in (10 — 1)! = 9! ways. 


у 





Corresponding to each of these 9! ways, the Punjab and 
Madras Chief Ministers can interchange their places in 
2! ways. Associating the 2 operations, total number of 


Uy 
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67. 


68. 


69. 


70. 


71. 


72. 


73. 

















(а) ЭС, - С. [s С, — С 1 
But ЯС, = "C [Given] 
uc = "С 
2n-r=r+2 к=п- 1. 
a C ec. № 270: 
But "C, = "C. [Given] 
BO us = Сов 18 =r шыр ЕЙ 5р9 
: " 8! 8х7х6х5! 
= C= зр әкімі 709 
(b) Here, 12-"C, = ЭС 
! 2n)! n n! 
p. ont 0) E ed 
2(n-2) 3(28-3) r\(n—r)! 
n(n-l(n—-2) _ (2n)(2n-1)(2n – 2)(2n – 3)! 
or, 12. = 


21(п-2) 6(2n — 3)! 


2n(2n – 1)(2п – 2) 





or, 6:n(n — 1) = 








6 
or, 18-(n — 1) = Qn - 1)(2n - 2) 
or, 9.(и — 1) = Qn — 1)(n - 1) 


1.е., 9 = 2п – 1 ип = 5. 


5 
(b 2/С(5,”) = Сб, 1) + Сб, 2) + Сб, 3) 
ral 
+ CG, 4) + CG, 5) 
55 5! И 
510! 


= і і + | 
1!4! 213! 312! 4111 





5 54 54 5 
= -+ - +—4 
ї 2 2 1 
=54+10+10+5 + 








l= 31; 


(c) The require number of ways = C(10, 5) 


10! _10-9-8-7-6 
= 5151 5.4.3.2 





= 3:2:42 = 252. 


(d) 11 players can be selected out of 16 players іп °С 
16! 
1115! 


11 


ways = = 4368 ways. 


When 2 particular players are always to be included, then 
9 more players are to be selected out of remaining 14 
players, which can be done in 


14! 


ЧС, ways = 9151 


- 2002 ууаув. 
(b) 11 players can be selected out of 16 players іп °С 


16! 
11!5! 


И 


ways = = 4368 ways. 


74. 


75. 


76. 


77. 


78. 


If 1 particular player is to be excluded, then selection is 
to be made of 11 players out of 15 players and this can 
be done in PC,, ways 


15! 


= Тїїлї = 1365 ways. 


(a) 11 players can be selected out of 16 players in “С, 


16! 
ways = 11151 = 4368 ways 


If 2 particular players are to be included and one particular 
player is to be rejected, then we have to select 9 more 
out of 13 in °C, ways 

13! 


= орд! = 715 ways. 


(d) The required number of ways 


C(10, 8).C(10, 5) 





10! 10! 10х9 10х9х8х7х6 
= 8!2! 515! 2 5х4х3х2 
-5х9х3х2х7х6- 11340. 


(с) Here, we want to find the number of ways of selecting 
11 players out of 15. 


The required number of ways 


15! 15x14x13x12 
14!  4x3x2xl 





С(15, 11) = 1 


= 15 х7 13 = 1365. 

A particular player to be included 

So, we have to select 10 players out of 14. 
The required number of ways 

14! _14-13-12-11 

10!4! 4.3.2.1 








= С(14, 10) = = 7:13:11 = 1001. 
(c) Number of letters in the word = 8 
Number of vowels in the word = 4 
(1, O, U, E) 
Number of consonants in the word = 4 
(N, V, L, T) 
Out of 4 vowels, we have to select 3. 
Out of 4 consonants, we have to select 2. 
Also, we have to arrange 3 vowels and 2 consonants. 
The required number of words 


= C(4, 3).C(4, 2) 51 = 4 x 43 x 120 = 2880. 





(b) We get a line by joining 2 points. If p is the number 
of lines from 21 points, then, 
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79. 


80. 


p = C21, 2) = 


p = Cl, 3) = 


21! _21x20(19) 
2101-2)!  2xl(9!) 





=21 x 10 =210 
lines. 


(c) If p is the required number of ways, then 


p = С(6, 3) x С(5, 3) x С(5, 3) 


6! 5! 5! 
= x x 
3(6-3)! 35-3)! 3(5-3)! 





Е 6х5х4х3! 5х4х3! 5x4x3! 
3x2x1x3! 2х1х3! 2х1х3! 


=5х4х5 х2 х 5x 2 = 2000. 





(b) Out of available 9 courses, two are compulsory. 
Hence, the student is free to select 3 courses out of 7 
remaining courses: If p is the number of ways of selecting 
3 courses out of 7 courses, then 


7! Ш 7! |. Tx 6x 5x4! 
37-3)! 314! 3х2х1х4! 





=7 x 5 = 35 ways. 


EXERCISE-2 
(BASED ON MEMORY) 


1. 


(d) Total number of letters is 7, and these letters can be 
arranged in 7! ways 


=1х2х3х 4х5 x 6x 7 = 5040 ways. 


There are 7 letters in the world THERAPY including 2 
vowels. (E, A) and 5 consonants. 


Consider 2 vowels as 1 letter. 
We have 6 letters which can be arranged іп Р, = 6 ways. 


But vowels can be arranged in 2! Ways. 


Hence, the number of ways, all vowels will come together 
= 6! x 2! 


=1x2x3x4x5x 6x 2 = 1440 


Total number of ways in which vowels will never come 
together = 5040 — 1440 = 3600 


(a) 6 letters of the word PRAISE can be arranged in 6! 
ways = 720 ways. 


(a) Required number of ways 
-16-6х5х4х3х2х1-720 
! 


(4) Required number of ways = й = 2520 


(d) There are 6 letters in the word ‘ATTEND’ whereas, 
T comes 2 times. 
720 


! 
So, required number of ways = <-> = 360 


81. 


82. 


10. 


п. 


(с) If p is the number of ways of selection, then 


6! 7! 8! 


pc C6, DRT 4) (8, 4) = шо gat” ана 


6х5х41 7хХ6х5х41 8х7х6х5х4! 
7 2х1х4! 3х2х1х4! 4х3х2х1х4! 





= 15 x 35 x 70 = 36750 ways. 


(c) If A and B both are not selected, then the number 
of permutations = C(6, 6) = 1. 


If A and B both are selected, then we are to select 4 
persons out of 6 persons. 


The number of ways in which this can be done 


6! |. 6x5x4! 
4(6-2) 4х2х1 








= С(6, 4) = 


Hence, total number of permutations = 1 + 15 = 16. 


(d) CYCLE whereas C comes two times. 


51 5x4x3x2 
2! 





So, arrangements are = = 60 ways 


(c) Total number of students = 54 x 30 
When arranged in rows of 45, number of rows 


_ 54х30 _ 
45 


36 





! 
(е) Required number of arrangements -f 


4 2 
_ 6x5x х3х —360 
(a) Number of combinations 
= "CC, = С, “С, 
1х6+1х6 

= 12. 


(с) Number of combinations 


= selecting 2 trainees out of 3 and selecting 3 Research 
Associates out of 6 


6x5x4 _ 
Їх2х3 _ 





=C x °C, =3x 60 


! 
(a) Required number of ways = E = 2520 
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INTRODUCTION 


The word probability or chance is very frequently used 
in day-to-day life. For example, we generally say, ‘He 
may come today’ or ‘probably it may rain tomorrow’ 
or ‘most probably he will get through the examination’. 
All these phrases involve an element of uncertainty and 
probability is a concept which measures this uncertainties. 
The probability when defined in simplest way is the 
chance of occurring of a certain event when expressed 
quantitatively, i.e., probability is a quantitative measure 
of the certainty. 

The probability has its origin in the problems dealing 
with games of chance such as gambling, coin tossing, 
die throwing and playing cards. In all these cases the 
outcome of a trial is uncertain. These days probability 
is widely used in business and economics in the field 
of predictions for future. 

The following remarks may be important for learning 
this chapter on probability. 


1. Die: A die is a small cube used in games of chance. 
On its 6 faces dots are marked as 


Plural of die is dice. The outcome of throwing (or 
tossing) a die is the number of dots on its uppermost 
face. An ace on a die means | dot. 


2. Cards: A pack (or deck) of playing cards has 52 
cards, divided into 4 suits: 


(i) Spades gł] (а) (ii) Clubs fest (#) 


(11) Hearts wa (v) (iv) Diamonds ze (9) 


Each suit has 13 cards, nine cards numbered 2 to 
10, ап Ace (3851), a King (seme), Queen (#74) and 
a Jack or Knave (зетя). Spades and Clubs are black- 
faced cards while Hearts and Diamonds are red-faced 
cards. The Aces, Kings, Queens and Jacks are called 
face cards and other cards are called number cards. 
The Kings, Queens and Jacks are called court cards. 


Probability 


3. The number of combinations of n objects taken r at 
a time (ғ < n) is denoted by C(n, ғ) or "C, and is 


defined as 
T n! _ n(n—1)(n—2)...to г factors 
г r\(n—-r)! 15253.2:11 
Illustration 1: °C, = VS =10,”C = l ав *С =1. 


n 
If > 27 then it is better to simplify "C, as "C 


2 52-51 
= ?С xu CH. 
2.1 


= 26:51 = 1326. 
When, r>n, "C= 0. 


n-r 


Illustration 2: °C 


50 52-50 


Some Important Terms and Concepts 


Random Experiment or Trial: The performance of an 
experiment is called a trial. An experiment is characterised 
by the property that its observations under a given set of 
circumstances do not always lead to the same observed 
outcome but rather to the different outcomes. If in an 
experiment all the possible outcomes are known in advance 
and none of the outcomes can be predicted with certainity, 
then such an experiment is called a random experiment. 
For example, tossing a coin or throwing a die are 
random experiments. 
Event: The possible outcomes of a trial are called 
events. Events are generally denoted by capital letters 
A, B, C and so on. 


Illustration 3: 


(1) When a coin is tossed the outcome of getting a head 
or a tail is an event. 


(ii) When a die is thrown the outcome of getting 1 or 
2 or 3 or 4 or 5 or 6 is an event. 

Sample Space: The set of all possible outcomes of 

an experiment is called a sample space. We generally 

denote it by S. 
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Illustration 4: 


(i) When a coin is tossed, S = (H, T) where H = head, 
T = tail. 
(ii) When a die is thrown, S = (1, 2, 3, 4, 5, 6}. 
(ii) When 2 coins are tossed simultaneously, 
S = (HH, HT, TH, TT} 


Equally Likely Events: Events are said to be equally 
likely if there is no reason to expect any one in preference 
to other. Thus, equally likely events mean outcome is 
as likely to occur as any other outcome. 


Illustration 5: In throwing a die, all the 6 faces (1, 
2, 3, 4, 5, 6) are equally likely to occur. 


Simple and Compound Events 


In the case of simple events we consider the probability 
of happening or non-happening of single events. 


Illustration 6: We might be interested in finding out 
the probability of drawing an ace from a pack of cards. 

In the case of compound events we consider the 
joint occurrence of two or more events. 


Illustration 7: If from a bag, containing 8 red and 5 
green balls, two successive draws of 2 balls are made, 
we shall be finding out the probability of getting 2 red 
balls in the first draw and 2 green balls in the second 
draw. We are thus dealing with a compound event. 
Exhaustive Events: Itis the total number of all possible 
outcomes of any trial. 


Illustration 8: 


(1) When a coin is tossed, either head or tail may turn 
up and therefore, there are two exhaustive cases. 
(11) There are six exhaustive cases or events in throwing 
a die. 
(11) If two dice are thrown simultaneously, the possible 
outcomes are: 


(1,1) (2,1) (3,1) (41) (5,1) (6,1) 
(1,2) (2,2) (3,2) (4,2) (5,2) (62) 
(1,3) (2,3) (3,3) (4,3) (5,3) (6,3) 
(1,4) (2,4) (3,4) (4,4) (5,4) (6,4) 
(1, 5) (2,5) (3,5) (4,5) (5,5) (6,5) 
(1,6) (2,6) (3,6) (4,6) (5,6) (6,6) 


Thus, in this case, there аге 36(=6?) ordered pairs. 
Hence, the number of exhaustive cases in the 
simultaneous throw of two dice is 36. 

(iv) Three dice are thrown, the number of exhaustive 
cases is 6°, i.e., 216. 


Algebra of Events 


If A and B are two events associated with sample space 
S, then 





(i) A U B is the event that either А or B or both occur. 
(1) Ап В 15 the event that A and В both occur 
simultaneously. 


(iii) A is the event that A does not occur. 


(iv) AAB is an event of non-occurrence of both А and 
B, i.e., none of the events A and B occurs. 


Illustration 9: In a single throw of a die, let A be the 
event of getting an even number and B be the event of 
getting a number greater than 2. Then, 


А = {1, 3, 5}, В = {3, 4, 5, 6} 
AU B= {1, 3, 4, 5, 6) 


A U В 15 the event of getting an odd number or а 
number greater than 2. 


An B= (3,5). 


A A B is the event of getting an odd number greater 


than 2. 
A = (2,4, 6} [Those elements of S which are not in A.] 


A is the event of not getting an odd number, i.e., getting 
an even number. 


В = (1,2). 


B is the event of not getting a number greater that 2, 
i.e., getting a number less than or equal to 2. 


АПВ = (2). 


AB is the event of neither getting an odd number 
пог a number greater than 2. 


Mutually Exclusive Events 


In an experiment, if the occurrence of an event precludes 
or rules out the happening of all the other events in the 
same experiment. 


Illustration 10: 


(i) When a coin is tossed either head or tail will 
appear. Head and tail cannot appear simultaneously. 
Therefore, occurrence of a head or a tail are two 
mutually exclusive events. 

(1) In throwing a die all the 6 faces numbered 1 to 6 are 
mutually exclusive since if any one of these faces 
comes, the possibility of others in the same trial, is ruled 
out. 


А and В are mutually exclusive events <> АП B = 
Ф, 1.е., A and В are disjoint sets. 
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Illustration 11: 


(i) If the random experiment is ‘a die is thrown’ and A, 
B are the events, A: the number is less than 3; B: the 
number is more than 4, then A = (1, 2}, В = (5, 6}. 
A r^ B = Ф, thus А and В are mutually exclusive 
events. 

(1) If the random experiment is ‘a card is drawn from a 
well-shuffled pack of cards' and A, B are the events 

A: the card is Black; B: the card is an ace. 
Since a black card can be an ace, A r^ B = Фф, thus 
A and B are not mutually exclusive events. 


Mutually Exclusive and Exhaustive Events 


Events Е, Е,, ..., E, are called mutually exclusive and 


n 


exhaustive if E, U E, 0... U E, = S, i.e., Uz, = S and 
i=l 
E, E, = ф for all i # j. 
For example, in a single throw of a die, let 4 be 
the event of getting an even number and B be event of 
getting odd numbers, then 


A = {2, 4, 6}, B = 1,3, 5} 
АПВ = ф, AUB = {1, 2, 3, 4, 5, 6} = S 
-. A and В аге mutually exclusive and exhaustive 
events. 


Illustration 12: Two dice are thrown and the sum of 
the numbers which come up on the dice noted. Let us 
consider the following events: 


A: ‘the sum is even’ 

B: ‘the sum is a multiple of 3’ 
C: ‘the sum is less than 4’ 

D: ‘the sum is greater than 11’ 


Which pairs of these events are mutually exclusive? 


Solution: There are 6 x 6 = 36 elements in the sample space 
(Refer to Example 2). 


A is the event “the sum is even”. It means we have to 

consider those ordered pairs (x, y) in which (x + y) is 

even. Thus, 

A=[(1, 1), (2, 2) (1, 3), (1, 5), (2, 4), (2, 6), (3, 1), 
(3, 3), (3, 5), (4, 2), (4, 4), (4,6) (5, 1), (5, 3), (5, 
5), (6, 2), (6, 4), (6, 6)]. 

Similarly, 

B= [(1, 2), (2, 1), (1, 5), (5, 1), (3, 3), (2, 4), (4, 2), 
(3, 6), (6,3), (4,5), (5, 4), (6, 6)] 

C= (0, 1), (2, 1), а, 2)] P = (6, 6)]. 
We find that A A B = [(1, 5), (2, 4), (3, 3), (4, 2), 


(5, 1), (6, 61%% 
Thus, А and В are not mutually exclusive. 


Similarly, Ас С=ф,Ас Р + Фф, В с С ж 0, 
Вс Р = Ф, Сс Р = q. Thus, С and D are mutually 
exclusive. 


PROBABILITY OF AN EVENT 


The probability of an event is defined in the following 
two ways: 

(1) Mathematical (or a priori) definition 

(11) Statistical (or empirical) definition. 


Mathematical Definition of Probability: Probability of 
an event A, denoted as P(A), is defined as 


Number of cases favourable to A 





ng Number of possible outcomes 
Thus, if an event A can happen in m ways and fails 
(does not happen) in и ways and each of т + n ways 18 
equally likely to occur then the probability of happening 
of the event A (also called success of A) is given by 

P(A) = m 

m+n 

and that the probability of non-occurrence of the А (also 
called its failure) is given by 





n 





P(not A) or P(A)= 
m+n 
If the probability of the happening of a certain event 
is denoted by p and that of not happening by 4, then 


т п 


+q=——t+ =1 
d 4 m+n m+n 





Here, p, q are non-negative and cannot exceed unity, 
ie, O<p<land0<q<l. 

When p = 1, then the event is certain to occur. 

When p = 0, then the event is impossible. For 
example, the probability of throwing eight with a single 
die is zero. 

Probability as defined above is sometimes called 
Priori Probability, i.e., it is determined before hand, 
that is, before the actual trials are made. 


Illustration 13: А coin is tossed once. What are all 
possible outcomes? What is the probability of the coin 
coming up ‘tails’? 

Solution: The coin can come up either “heads” (H) or 


“tails” (T). Thus, the set S of all possible outcomes is 
S = {H, T} 


юре 


Р(Т) = 


Illustration 14: What is the probability of getting an 
even number in a single throw of a die? 
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Solution: Clearly, a die can fall with any of its faces upper 
most. The number on each of the faces is, therefore, a possible 
outcome. Thus, there are total 6 outcomes. Since there are 3 
even numbers on the die, namely, 2, 4 and 6, 


3 1 
P = =, 
(even number) 6-2 
Illustration 15: What is the probability of drawing а 
‘king’ from a well-shuffled deck of 52 cards? 


Solution: Well-shuffled ensures equally-likely outcomes. 
There are 4 kings in a deck. Thus, 


: 4 1 
P(a king) = 52 B 


Odds of an Event 


Suppose, there are m outcomes favourable to a certain 
event and n outcomes unfavourable to the event in a 
sample space, then odds in favour of the event 


Number of favourable outcomes т 


T Number of unfavourable outcomes л 
and odds against the event 


Number of unfavourable outcomes п 





Number of favourable outcome m` 


If odds in favour of an event A are a:b, then the probability 





of happening of event A = P(A) = us 5 and probability 


a+ 
= b 
of not happening of event А = P(A)=——. 
a+b 


If odds against happening of an event A are a:b, then 








probability of happening of event A = P(A) = B ^ and 
ak 
probability of not happening of event4 = P(A)= 2 "E 
at 


Illustration 16: What are the odds in favour of getting 
a ‘3’ in a throw of a die? What are the odds against 
getting a ‘3’? 


Solution: There is only one outcome favourable to the 
event “getting” a 3, the other five outcomes, namely, 1, 
2, 4, 5, 6 are unfavourable. Thus, 


Odds in favour of getting a ‘3’ 
Number of favourable outcomes 





^. Number of unfavourable outcomes 


1 


= zorl to 5. 


Odd against getting а ‘3’ 


Number of unfavourable outcomes 





Number of favourable outcomes 
= - or 5 to 1. 


Illustration 17: If the odds in favour of an event are 
4 to 5, find the probability that it will occur. 


4 
Solution: The odds in favour of the event are г Thus, 





og E. 1 4[1— P(A)] = 5Р(А 
ГР sies 4И- PUDE = SPU), 

4 

ie, РИ) =. 


4 
The probability that it will occur = 8: 


FUNDAMENTAL THEOREMS ON PROBABILITY 


Theorem 1: In a random experiment, if S is the sample 
space and Е is an event, then 


(i) P(E) = 0 (1) Р(Ф) = 0 (iii) P(S) = 1. 
Remarks: It follows from above results that, 


(i) probability of occurrence of an event is always non- 
negative; 


(1) probability of occurrence of an impossible event 18 
0; 
(11) probability of occurrence of a sure event is 1. 


Theorem 2: 
then, 


(1) P(E A^ РЕ) = 0 and, 
(1) P(E U Е) = P(E) + КЕ). 


1. For mutually exclusive events E and F, we have 
РЕ ог Е) = P(E o Е) = P(E) + КЕ). 
2. If E, E, .., E, are mutually exclusive events, 
then, 


If E and F are mutually exclusive events, 


RUE М) 18, WW), АС ИІ) 
= AVE.) sp 7909) яв = чь JAU) 


Theorem 3: If E and F are two mutually exclusive and 
exhaustive events, then P(E) + P(F) = 1. 


Theorem 4: Let E be any event and E be its 
complementary event, then P(E) = 1 — P(E). 
Theorem 5: For any two events Е and Р, 


P(E — Е) = P(E) - P(E A Р). 


Probability ЕЗ 


Theorem 6: 
Е and F, 


P(E о Е) = P(E) + P(F) - P(E A F) 


1. We may express the above results as 
P(E ог F) = P(E) ғ (Е)- P(E and F) 
2. If E and F are mutually exclusive, then 
P(E om В) = (/ апа so Р(Е ОЯ) = Р(Е) ғ Р(Е): 


(Addition Theorem). For any two events 


Theorem 7: If E, and E, be two events such that E, c 
E,, then prove that P(E) < P(E,). 


Theorem 8: If Е is an event associated with a random 
experiment, then 0 < P(E) <1. 
Theorem 9: For any three events E, F С 
P(E O FUG) = P(E) + PF) + P(G) - РЕС Р) 
- РЕ пт G) - Р(Е п а) + KEn Fn 6) 
Illustration 18: А card is drawn at random from a well- 
shuffled pack of 52 cards. Find the probability of getting 
(i) a jack or a queen or a king, 
(1) a two of heart or diamond. 
Solution: 
(1) In a pack of 52 cards, we have: 


4 jacks, 4 queens and 4 kings. 
Now, clearly a jack and a queen and a king are mutually 
exclusive events. 








| ‘C 4 1 
Also,P(a jack) = zc = 52 = B 
1 
T 4 1 
P(a queen) = $C 52 13 
1 
э "Cc, 4 1 
(a ing) Е "E 52 13 5 


By the addition theorem of Probability, 
P(a jack or a queen or a king) = P(a jack) + P(a queen) 
+ P(a king) 
1 1,1 3 
= —+—+— =, 
13 13 13- 13 
(1) P(two of heart or two of diamond) 
= P(two of heart) + P(two of diamond) 
1 1 2 1 
- ял - - я 
52 52 52 26 
Illustration 19: Find the probability of getting a sum 
of 7 or 11 in a simultaneous throw of two dice. 








Solution: When two dice are thrown we have observed 
that there are 36 possible outcomes. Now, we can have 
a sum of 7 as 
1+6=7,2+5=7, 3+4=7,4+3=7,5+2 = 
7, 6+1=7 
Thus, the six favourable cases are (1, 6), (2, 5), (3, 
4), (4, 3), (5, 2), (6, 1) 
6 1 
P(a sum of 7) = 36 6 
Again, the favourable cases of getting a sum of 11 
are (5, 6), (6, 5) 
2 1 
P(a sum of 11) = 36 18 
Since the events of getting ‘a sum of 7’ or ‘a sum of 
11’ are mutually exclusive: 
P(a sum of 7 or 11) 
= P(a sum of 7) + P(a sum of 11) 


Illustration 20: From a well-shuffled pack of 52 cards, 
a card is drawn at random, find the probability that it 
is either a heart or a queen. 

Solution: A: Getting a heart card B: Getting a queen card 


13 4 1 
PA) = 22, PB) = =, РА ПВ) = 5, 


Required probability 
= P(A U B) = P(A) + P(B) 
— P(A В) 
13 + 4 1 16 4 
52 52 52 52 13° 





INDEPENDENT EVENTS 


Two event А and В are said to be independent if the 
occurrence (or non-occurrence of one does not affect the 
probability of the occurrence (and hence non-occurrence) 
of the other. 

Illustration 21: In the simultaneous throw of 2 coins, 
‘getting a head’ on first coin and ‘getting a tail on the 
second coin are independent events. 

Illustration 22: When a card is drawn from a pack 
of well-shuffled cards and replaced before the second 
card is drawn, the result of second draw is independent 
of first draw. We now state, without proof, the theorem 
which gives the probabilities of simultaneous occurrence 
of the independent events. 

Theorem 10: IfA and В are two independent events, then 


P(A and B) = P(A). P(B) 
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Illustration 23: Two dice are thrown. Find dthe 
probability of getting an odd number on the one die 
and a multiple of three on the other. 
Solution: Since the events of ‘getting an odd number’ 
on one die and the event of getting a multiple of three 
on the other are independent events, 


P(A and B) = P (A) x P(B) (1) 

3-1 
Now, P(A) = P(an odd number ) = 8 5 [There are 
3 odd numbers 1, 3, 5] and P(B) = P(a multiple of 3) 


= 2-3 [Multiples of 3 are 3 and 6] 
1 1 

From (1), required probability = 5^8 - 67 
Illustration 24: Arun and Tarun appear for an interview 
for 2 vacancies. The probability of Arun’s selection 
is 1/3 and that of Tarun’s selection is 1/5. Find the 
probability that 
(i) only 1 of them will be selected, 
(ii) none of them be selected. 
Solution: Let А: Arun is s selected B: Tarun is selected. 


1 1 
Then, P(A) = 3 and P(B) = 57 


Clearly, ‘A’ and ‘not B’ are independent also ‘not A’ and 
‘not B’ are independent, ‘B’ and ‘not A’ are independent. 


(i) P (only 1 of them will be selected) 
= P (A and not B or B and not A) 


= P (A) P (not B) + P (B) P (not A) 





Т. 
"3 
1 412 
шт. 
3 5 5 3 15 15 
_ 6 _2 
~ 15 5. 


(ii) P (onle 1 of them be selected) 
= P (not A and not B) 
— P(not A) x P(not B) 


Ш 
су 

— 

| 
w | = 
Se 
P amens. 

= 

| 
ale 
Sa 


Г] EXERCISE- | || 


1. In a simultaneous toss of 2 coins, then find the 
probability of 2 tails. 


(a) (b) 


(с) (4) 


2. In a simultaneous toss of 2 coins, then find the 
probability of exactly 1 tail. 


Ajo юрке 
wile ple 


(a) (b) - 


(c) (d) None of these 


3. In a simultaneous toss of 2 coins, then find the 
probability of no tail. 


Ajo юре 


(a) o > 


ъ= к/о 


(с) (4) None of these 


4. 3 coins are tossed. Find the probability of heads. 


1 » 1 
(a) = 0) = 
(c) - (d) None of these 
5. 3 coins are tossed. Find the probability of exactly 2 
heads. 
3 1 
а) — b) = 
(a) 5 (5) 2 
(с) : (d) None of these 


6. 3 coins are tossed. Find the probability of 
at least 2 heads. 

3 

a b) = 

(a) (b) А 


(с) (d) None of these 


со | — t2|— 


Probability Ed 


7. 


10. 


11. 


12. 


13. 


14. 


3 coins аге tossed. Find the probability of 
atmost 2 heads. 


3 1 
5 by 

(a) Я (b) 2 
7 

(с) ч (d) None of these 

. 3 coins are tossed. Find the probability of no heads. 

3 1 

а) — b) - 

(a) 5 (5) 5 

(с) 3 (d) None of these 


. 3 coins are tossed. Find the probability of at least 1 


head and 1 tail. 


(a) (b) 2 


Ajo | 


(с) 


A coin is tossed 3 times. Find the chance that head 
and tail show alternately. 


(d) None of these 


3 1 
(a) - (5) 4 
(c) : (4) None of these 


4 coins are tossed once. Find the probability of 4 
tails. 


1 5 
CR b) — 
(a) 16 (5) 16 
9 
(с) 16 (4) None of these 


4 coins are tossed once. Find the operability of 
exactly 3 tails. 


1 1 
(a) 16 (b) 4 
(c) 2. (4) None of these 


4 coins are tossed once. Find the probability of 
exactly 2 tails. 


1 1 
(a) 16 (b) 8 
3 5 
(c) 8 (а) 16 


4 coins are tossed once. Find the probability by of 
at least 1 tail. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


@ + (ы = 
16 16 
(c) > (d) None of these 
In a single throw of 2 dice, find the probability of 
getting a total of 3 or 5. 
1 2 
a) = b) = 
(а) 4 (b) 5 
1 5 
с) — d) — 
(с) 5 шг 
In a single throw of 2 dice, find the probability of 
getting a total of 12. 
1 1 
а) — b) - 
(а) 36 (b) ? 
1 35 
с) — d) — 
(c) T 56 
In a single throw of 2 dice, find the probability of 


getting a total of 11. 


@ 1 (b — 

а) — =; 

9 18 

1 35 

с) — d) — 

©) 12 (9 36 
In a single throw of 2 dice, find the probability of 


getting a total of 8. 


5 1 
а) — Бу: 
@) 36 e) 18 
1 31 
с) — 4) т- 
©) 12 (9 36 
In а single throw of 2 dice, the probability of getting 
a total of 7. 
5 1 
(а) = (b) 1 
1 5 
с) — d) = 
(с) 6 (4) 5 
In a single throw of 2 dice, what is the probability 


of a doublet? 


1 5 
2 b) = 
(9/55 Oh 
1 1 
es ду 
© @ = 
In a single throw of 2 dice, what is the probability 


of a multiple of 2 on 1 and a multiple of 3 on the 
other? 
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22. 


23. 


24, 


25. 


26. 


27. 


28. 


5 25 
a) — b) — 
(a) б DET 
11 1 
2 d) = 
ET (d) 5 
2 dice are thrown. Find the probability of getting an 
odd number on 1 and a multiple of 3 on the other. 


5 25 
= b) = 
(a) 5 (5) 36 

11 

сыйн d = 
(c) 36 (а) 
Doublet of even numbers. 

(a) l (b) + 
: 36 ) 18 
(o L (d) + 

12 
A sum less than 6. 

7 5 

b ша 
(a) 18 (5) 18 

1 14 
© 5 «у 
A sum more than 7. 

1 1 
a) — b) — 
(a) T (b) 6 

1 5 

Z d) <= 
(c) 7 (d) T 
A sum greater than 10. 

1 1 
a) — b) = 
(a) 12 (5) 6 

1 5 

ын ау 2 
(с) 4 (d) 12 
A sum at least 10. 

1 1 
aj b) — 
(a) is (b) 6 

1 1 

Z d) = 
(c) 1 (4) : 
An odd number as the sum. 

1 1 

гы, b) = 
(a) 36 (b) 1 

1 23 
(о 5 @ 5 


29. 


31. 


32. 


33. 


34. 


35. 


An even number as ће sum. 


1 1 
(а) 36 (b) d 

1 3l 
© 5 (4) 5 

. 6 as ће product. 

1 2 
(a) 9 (b) 9 

1 14 
© 5 () 5 
A multiple of 3 as the sum. 

2 1 
(a) 5 (b 5 

1 5 
(c) Ü (d) 36 


The product a perfect square (square of a natural 
number). 


( : (b : 
а 9 ) 9 
© (ау = 
с о 
At least 1 of the 2 numbers as 4. 
1 5 
= by 
(a) 1 (b) 18 
11 1 
гэн d =, 
© 36 @ 5 
Sum as a prime number 
5 1 
== b ыг. 
(a) T (b) 2 
7 3 
с) — Ф 2 
(с) 15 (4) 4 


In a single throw of 3 dice, find the probability of 
getting a total of 17 or 18. 

1 1 
@ 2 ® т 
1 
18 


(с) (d) None of these 


(Q. 36—38): In a single throw of 3 dice, then find the 
probability of getting 


36. 


A total of 5. 
1 1 
а) 2 (b 1 
1 1 
(с) 36 (d) 9 


Probability ЕП 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


A total of at most 5. 


5 103 
a) — b) — 
9) 108 ©) 108 
(c) = (d) None of these 
A total of at least 5. 

7 1 

ыг Бу — 
9) 54 ©) 54 

53 
(c) 54 (d) None of these 


What is the chance that a leap year, selected at 
random will contain 53 Sundays? 


(a) (b) 


alw У 
| NIN 


(с) (4) 


A card is drawn from a pack of 100 cards numbered 
1 to 100. Find the probability of drawing a number 
which is a square. 


1 9 
шук bs 


1 2 
с) < @ < 


The letters of word ‘SOCIETY’ аге placed in а row. 
What is the probability that three come together? 


2 
(a) (b) = 


|= ujo 


(с) 


Find the probability that in a random arrangement 
of letters of the words ‘UNIVERSITY’ two ‘/’s do 
not come together. 


(d) None of these 


(a) (b) 


(с) (4) 


If letters of the word PENCIL are arranged in random 
order, what is the probability that N is always next 


alw |» 
WIN Nie 


(5) 


WIN Alu 


(d) 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


2 dice are thrown. Find the odds in favour of getting 
the sum 4. 

(a) 1:11 (b) 11:1 

(c) 4:11 (d) 11:4 

2 dice are thrown. Find the odds in favour of getting 
the sum 5. 

(a) 8:1 (b) 1:8 

(c) 7:8 (d) 8:7 

2 dice are thrown. Find the odds against getting the 
sum 6. 

(a) 5:31 (b) 6:31 

(c) 31:5 (d) 31:6 

What is the probability that 1 card drawn at random 


from the pack of playing cards may be either a queen 
or an ace? 


1 2 
a b) — 
(а) 13 (b) 13 
3 
(c) 13 (d) None of these 
In a class of 25 students with roll numbers 1 to 


25, a student is picked up at random to answer a 
question. Find the probability that the roll number 
of the selected student is either multiple of 5 or 7. 


6 4 
= b) — 
0) 2 ® 5 
8 7 
d 
© >< @ = 
An integer is chosen at random from first two hundred 


natural numbers. What is the probability that the 
integer chosen is divisible by 6 or 8? 


1 3 
a) — b = 
(a) т (b) 1 
(с) ; (d) None of these 
2 dice are together. What is the probability that the 
sum of 2 numbers is divisible by 3 or by 4? 
4 2 
(a) — (b) — 
9 9 
5 1 
с) - d) - 
es (d) 1 
In a simultaneous throw of 2 dice, find P(A ог Р) 


if A denotes the event ‘a total of 11 and B denotes 
the event’ ‘an odd number on each die’. 
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52. 


53. 


54. 


55. 


56. 


57. 


11 1 
xe e 

5 1 
СЕТ (0). 


A box contains 36 tickets numbered 1 to 36, 1 ticket 
drawn at random. Find the probability that the number 
on the ticket is either divisible by 3 or is a perfect 
square. 


(a) (b) 


Yl OIN 
Wl зорь 


(c) (d) 
A drawer contain 50 bolts and 150 nuts. Half of the 
bolts and half of the nuts are rusted. If 1 item is 
chosen at random, then what is the probability that 
it is rusted or is a bolt? 


1 
(а) (b) 2 


(с) (d) None of these 


oln colw 


2 unbiased dice are thrown. Find the probability that 
neither a doublet nor a total of 10 will appear. 


7 4 
(a) 9 (b) 9 
2 1 
(с) 1 (d) s 


2 dice are thrown together. What is the probability 
that the sum of the number on 2 faces is neither 9 
nor 11? 


(a) (b) 


WIN Ale 


(c) (d) 


A card is drawn from a pack of 52 cards, find the 
probability of getting spade or ace or red card. 


9 4 
(a) 13 (5) 1з 
11 10 
(с) 13 (d) B 


A ticket is drawn from two hundred tickets numbered 
from 1 to 200, find the probability that the number 
is divisible by 2 or 3 or 5. 


S8. 


59. 


60. 


61. 


62. 


63. 


64. 


73 27 
(a) im (b) 10б 
(с) S (d) None of these 
100 
A and B are mutually exclusive events of an 


experiment. If P(‘not A’) = 0.65, P(A U B) = 0.65 
and P(B) = p, find the value of p. 


(a) 0.70 (b) 0.30 
(c) 0.63 (d) 0.35 
The probability of an event A occurring is 0.5 and 


that of B is 0.3. If A and B are mutually exclusive 
events, find the probability that neither A nor B 
occurs. 


(a) 0.2 (b) 0.8 
(c) 0.6 (d) None of these 
The probabilities that a student will receive an А, 


B, C or D grade are 0.30, 0.38, 0.22 and 0.01, 
respectively. What is the probability that the student 
will receive at least B grade? 


(a) 0.38 (b) 0.42 
(c) 0.68 (d) None of these 
The probability that a contractor will get a plumbing 


contract is 2/3 and the probability that he will not get 
an electric contract is 5/9. If the probability of getting 
at least 1 contract is 4/5, what is the probability that 
he will get both? 


8 31 
a) — by = 
@) 45 e) 45 
14 
(c). — (d) None of these 
45 
A card is drawn from an ordinary pack and a gambler 


bets that it is a spade or an ace. What are the odds 
against his winning the bet? 


(a) 9:4 (b) 4:9 
(c) 5:9 (d) 9:5 
In a race the odds in favour of horses A, B, C and 


D are 1:3, 1:4, 1:5 and 1:6, respectively. Find the 
probability that one of them wins the race. 


221 391 
= у 
(8) 220 ©) 220 
331 
(с) 420 (d) None of these 


A Chartered Accountant applies for a job in 2 firms 
X and Y. The ability of his being selected in firm X is 
0.7, and being rejected at Y is 0.5 and the probability 
of at least 1 of his applications being rejected is 0.6. 


Probability зәл! 


What is the probability that he will be selected in 1 
of the firms? 
(a) 0.2 (b) 0.8 
(c) 0.4 (d) 0.7 

65. There are three events A, B, C one of which must 
and only one can happen, the odds are 8 to 3 against 
A, 5 to 2 against B, find the odds against C. 
(a) 43:34 (b) 34:43 
(c) 43:77 (d) 77:43 

66. A problem in Statistics is given to four students 
A, B, C and D. Their chances of solving it are 


111 1 : А Ра 
—, —, — and —, respectively. What is the probabilit 
3° 4° 5 6 р у р y 
that the problem will be solved? 


2 
(a) ES 


(c) (d) None of these 

(Q. 67—69): 1 bag contains 4 white and 2 black balls. 
Another contains 3 white and 5 black balls. 1 ball is 
drawn from each bag. 


67. Find the probability that both are white. 


1 1 

(а) S (b) а 

( 1 (ау 5 

68. Find the probability that both are black. 

5 19 

(a) 24 (b) 24 
11 1 

(c) 24 (d) 24 


69. Find the probability that 1 is white and 1 is black. 


1 13 
EET DET 


(c) - (d) None of these 


(О. 70—77): An urn contains 25 balls numbered 1 to 
25. Suppose an odd number is considered a ‘success’. 
2 balls are drawn from the urn with replacement. 


70. Find the probability of getting two successes. 


169 312 
(a) 625 (b) 625 
« 21 a) 14 


625 625 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


Find the probability of getting exactly one success. 
169 312 
a) — b) — 
0) 625 m 625 
481 144 
с) — d) —— 
© 625 4) 625 
Find the probability of getting at least one success. 
169 312 
a) — b) — 
ш 625 үз 625 
481 144 
с) — d) —— 
©) 625 625 
Find the probability of getting no success. 
169 312 
a) — b) — 
0) 625 ©) 625 
481 144 
c) — d) —— 
©) 625 9 625 
Find the probability of getting 3 successes. 
1 2 
ium 5) 2 
(а) 57 0) 5 
26 7 
с) — d) — 
©) 27 ©) 27 
Find the probability of getting exactly 2 succeses. 
1 2 
=. 5) 2 
55 ІШ 
26 7 
с) — d) — 
©) 27 4) 27 
Find the probability of getting at most 2 successes. 
1 2 
2 b 22 
(а) 57 OS 
26 7 
с) -- d) — 
© 27 4) 27 
Find the probability of getting at least 2 successes. 
1 2 
Ix b) 2 
(а) 57 (0 5 
26 7 
с) — d) — 
©) 27 © 27 
From a pack of cards, two are drawn, the first 


being replaced before the second is drawn. Find the 
probability that the first is a diamond and the second 
is a king. 


3 1 
(а) 52 (b) 26 

1 1 
(c) 52 (4) 4 


m Chapter 32 


(Q. 79-82): A husband and wife appear in an interview 
for 2 vacancies in the same post. The probability of 
husband's selection is 1/7 and that of wife's is 1/7. 


79. 


80. 


81. 


82. 


What is the probability that only 1 of them will be 
selected? 


2 
(a) 7 (b) 35 
24 11 
(c) 35 (d) 35 


What is the probability that both of them will be 
selected? 


2 
(a) 7 (b) 35 
24 11 
(c) T (d) T 


What is the probability that none of them will be 
selected? 


2 1 
(a) 7 (b) 35 
24 11 
(c) 35 (d) 35 


What 1s the probability that at least one of them will 
be selected? 


2 
(a) 7 (b) 35 
24 11 
(c) 35 (d) 35 


(О. 83—86): Probability that a man will be alive 25 years 
hence is 0.3 and the probability that his wife will be 
alive after 25 years hence is 0.4. Find the probability 
that 25 years hence. 


83. 


84. 


85. 


86. 


Both will be alive. 


(a) 0.12 (b) 0.18 
(c) 0.28 (d) 0.58 
Only the man will be alive. 
(a) 0.12 (b) 0.18 
(c) 0.28 (c) 0.58 
Only the woman will be alive. 
(a) 0.12 (b) 0.18 
(c) 0.28 (d) 0.58 
At least 1 of them will be alive. 
(a) 0.12 (b) 0.18 
(c) 0.28 (d) 0.58 


87. 


88. 


89. 


90. 


A man speaks truth in 80% of the cases and another 
in 9096 of the cases. While stating the same fact, 
what is the probability that they contradict? 


37 13 
= Бү == 
2 50 0) 50 
16 
(с) 50 (4) None of these 


There are 3 urns A, B and C, A contains 4 red balls 
and 3 black balls. Urn B contains 5 red balls and 4 
black balls. Urn C contains 4 red balls and 4 black 
balls. One ball is drawn from each of these urns. 
What is the probability that the 3 balls drawn consist 
of 2 red balls and a black ball? 


47 25 
(a) 42 (b) 42 
19 23 
(с) 5 (а) 2 


An anti-aircraft gun сап take а maximum of 4 shots at 
an enemy plane moving away from it. The probability 
of hitting the plane at the first, second third and 
fourth shots are 0.4, 0.3, 0.2 and 0.1, respectively. 
What is the probability that the gun hits the plane? 


(a) 0.4379 (b) 0.6872 
(c) 0.6976 (d) None of these 
A can solve 90% of the problems given in a book 


and B solve 70%. What is the probability that at least 
1 of them will solve a problem selected at random 
from the book? 


3 97 
ЕТТ (b) Tn 

83 17 
ЕТТ Ятт 


91. A and В throw a coin alternately till 1 of them gets 


92. 


a head and wins the game. If A starts the game, find 
the probability of winning of A. 


1 2 
а) — b) = 
oe (b) 3 
(c) 1 (d) None of these 
2 persons A and B throw a die alternately till 1 


of them gets a ‘6’ and wins the game. Find the 
probability of winning of B. 

5 6 
a) — b) — 
(a) її (5) T 


4 3 
(c) П (а) П 


Probability 2213| 


93. The letters of the word ‘SOCIETY’ are placed at 
row. What is probability that the 3 vowels come 


94. Find the probability that in a random arrangement 


of the letters of the word DAUGHTER, the letter D 


together? occupies the first place. 
4 3 1 1 
- 5) = a) — b) - 
(a) 7 (b) 7 (a) 7 (b) 7 
2 1 3 1 
= = с) = а) — 
(c) 7 (9) Е (c) 5 (d) 5 
EXERCISE-2 
(BASED ON MEMORY) 

1. A bag contains 3 red balls, 5 yellow balls and 7 pink 1 199 
banks. If one ball is drawn at random from the bag, (a) — (b) 364 
what is the probability that it is either pink or red? 3 

1 2 ву. 105. d) 3. 
ms (0) 5 (© зя шат 
4 5 (е) None of these 
(c) 9 (d) - ПВР5 PO/MT, 2011] 


(е) None of these 
[IBPS, 2015] 
2. A bag contains 13 white and 7 black balls. 2 balls 
are drawn at random. What is the probability that 
they are of the same colour? 


41 21 
a) — b) — 
(а) 190 0) 190 
59 99 
с) == d) — 
(©) 190 (Ф 190 
77 
е p ——À 
(е) 190 


[IBPS РО/МТ, 2012] 


Direction (О. 3—7): Study the given information carefully 
to answer the question that follow. 
An urn contains 4 green, 5 blue, 2 red and 3 yellow 
marbles. 
3. If 2 marbles are drawn at random, what is the 
probability that both are red or at least 1 is red? 


26 1 

= Ъ) = 
(а) m (b) = 

199 133 
(с) 364 (d) 191 


(e) None of these 
[IBPS PO/MT, 2011] 


4. If 3 marbles are drawn at random, what is the 
probability that at least 1 is yellow? 


. If 8 marbles are drawn at random, what is the 


probability that there are equal numbers of marbles 
of each colour? 


4 361 
(a) 7 (b) 728 

60 1 

DOM. а = 
©) 1001 Ши 1 


(е) None of these 
[IBPS PO/MT, 2011] 


. If 3 marbles are drawn at random, what is the 


probability that none is green? 


2 253 
a) — 5) = 
(a) 7 i 728 
10 14 
с) — Ет 
E «d 
30 
(e) — 
91 [IBPS PO/MT, 2011]) 


. If 4 marbles are drawn at random, what is the 


probability that 2 are blue and 2 are red? 


10 9 
(a) 1001 (b) T 
7. 2 
(с) 364 (а) 5 


(e) None of these 
[IBPS PO/MT, 2011] 
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8. Out of 5 girls and 3 boys, 4 children are to be 


7 
randomly selected for a quiz contest. What is the (a) 44 (b) 12 
probability that all the selected children are girls? ) 5 (d) 1 
c) — = 
(a) 1 (by 1 | 12 44 
14 7 (е) None of these 
(8) 5 (d) 2 [SBI Associate Banks PO, 2010] 
17 17 11. If 2 marbles are drawn at random, what is the 
(е) None of these probability that both are red? 
[SBI Associates Banks PO, 2011] 3 1 
9. A basket contains 3 blue and 4 red balls. If 3 balls (а) 7 (b) 2 
are drawn at random from the basket, then what is 2 d 1 
the probability that all the 3 are either blue or red ? (с) 11 (d) 6 
1 (е) None of these 
1 b) = 
СІ ( 7 [SBI Associate Banks РО, 2010] 
(c) 3 (d) None of these 12. If 3 marbles are picked at random, what is the 
14 [Bank of India PO, 2010] probability that at least 1 is blue? 
Directions (10—12): Study the given information carefully (a) 2 (b) af 
and answer the questions that follow: Е ч 
A basket contains 4 red, 5 blue and 3 green marbles. (c) м (d) 4 


10. If 3 marbles are picked at random, what is the 


probability that either all are green or all are red? (e) None of these 


[SBI Associate Banks PO, 2010] 








ЕхЕВСІЅЕ-2 


1. (6) 2.(d) 3. (© 4(b) 5. (с) 6. (е) 7. (а) 8. (а) 9. (d) 10. (4) 11. (e) 12. (b) 





Probability 245 


EXPLANATORY ANSWERS 


ЕХЕКС15Е-1 


. (b) Sample space 5 = (HH, HT, ТН, TT} 


Number of exhaustive cases — 4 
There is only one favourable case TT. 
1 
P(2 tails) = =. 
(2 tails) 1 


(a) Sample space 5 = (HH, НТ, TH, TT} 
Number of exhaustive cases = 4 


There are two favourable cases HT, TH. 


. 2 1 
P(exactly 1 tail) = 15 2: 
(с) Sample space 5 = (HH, НТ, ТН, ТТ) 
Number of exhaustive cases = 4. 


There is only one favourable case HH. 


1 
P(no tails) = "E 
(b) Sample space 8 = (HHH, HHT, HTH, HTT, THT, 
TTH, THH, TTT} 
Number of exhaustive cases = 8 


There is only one favourable case HHH. 
1 
P(all heads) = 87 


(a) Sample space 5 = {HHH, HHT, HTH, HTT, 
THT, TTH, THH, TTT} 

Number of exhaustive cases = 8. 

There are three favourable cases HHT, HTH, THH. 


3 
P(exactly 2 heads) = 8` 


(a) Sample space S = {HHH, HHT, HTH, HTT, 
TTH, THH, TTT} 
Number of exhaustive cases = 8 
There are four favourable cases HHT, HTH, THH, HHH. 
4 1 
P(at least 2 heads) = 8^ 2: 
(с) Sample space S = {HHH, HHT, HTH, HTT, ТТН, 
THH, TTT} 
Number of exhaustive cases = 8. 
P(atmost 2 heads) = P(not 3 heads) 
1 F 
= 1 – Р(3 heads) =1 - – = —. 
8 8 
(b) Sample space S = {HHH, HHT, HTH, HTT, THT, 
TTH, THH, TTT} 
Number of exhaustive cases = 8 


P(no heads) = P(all tails) = 


со | = 


(^. there is only favourable case ttt). 


10. 


п. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


(с) There are 6 favourable cases HHT, HTH, HTT, THT, 
TTH, THH. 


6 
Required probability = я = 


(b) Sample space S = {HHH, HHT, HTT, HTT, THH, 
THT, TTH, TTT} 
Number of exhaustive cases = 8. 
Favourable cases are HTH, THT 
Number of favourable cases = 2. 
2 1 

Required probability = 8 4° 
(a) There are 2* = 16 possible outcomes. 
Sample space S = {HHHH, HHHT, HHTH, HTHH,THHH, 


HHTT, HTHT, HTTH, THTH, TTHH, TTHH, TTTH, 
TTHT, THTT, HTTT, TTTT} 


There is only one favourable case TTTT. 

: 1 
Р(4 tails) = 16” 
(b) There are 4 favourable cases ТТТН, ТТНТ, THTT, 
HTTT, 


. 4 
P(exactly 3 tails) = 16 a: 
(c) There are 6 favourable cases HHTT, HTHT, HTTH, 
THHT, THTH, TTHH. 


. 6 3 

P(exactly 2 tails) = 16 © 8 
(b) P (at least 1 tail) = P(not all heads) 
= | - P(all heads) 

1 15 
716 16° 
(c) A total of 3 or 5 may be obtained in 6 ways, viz, 
(1, 2), (2, 1), (1, 4), (2, 3), (3, 2), (4, 1). 
Number of exhaustive cases = 6 x 6 = 36. 


6 1 
Probability of getting a total of 3 or 5 = 36 = 6° 
(a) А total of 12 may be obtained in 1 way, viz, (6, 6). 
1 
Required probability = 36' 
(b) A total of 11 may be obtained in 2 ways, viz, (5, 6), 
(6, 5). 
Required probabili ec. 
equired probability — 36 = 18: 
(а) А total of 8 may be obtained in 5 ways, viz, (2, 6), 
(3, 5), (4, 4), (5, 3), 6, 2). 


5 
Required probability = 36: 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


(c) A total of 7 may be obtained in 6 ways, viz, (1, 6), 
(2, 5), (3, 4), (5, 2), (6, 1). 
6 1 
Required probability = 48-69 
(a) A ‘doublet’ means that both the dice show the same 
number on the upper most faces. Therefore, the outcomes, 
favourable to this event are 
(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6) 
Thus, the number of favourable cases = 6. 
1 


6 
Hence, P(doublet) = 36^ 6: 


(с) In this case, the favourable cases are 
(2, 3), (2, 6), (4, 3), (4, 6), (6, 3), (6, 6), (3, 2), (3, 4), 
(3, 6), (6, 2), (6, 4). 
Thus, the number of favourable cases = 11. 
11 
Required probability = 36” 
(с) Favourable cases are 
(1, 3), (1, 6), (3, 3), (3, 6), (5, 3), (5. 6), (3, 1), (6, 1), 
(6, 3), (3, 5), (6, 6) 
Total Number of exhaustive cases = 6 x 6 = 36 
11 
Required probability = 36” 
(c) A: Getting doublet of even number А =[(2, 2), (4, 
4), (6, 6)] 
n(A) = 3 n(S) = 36 
n(A) 3 1 
п(5) 36 © 42° 








Required probability = P(A) = 


(b) A: Getting total less than 6 
A = [(1, 1), (1,2), (2, 1), (2, 2), (3, 1), (1, 3), (4, 1), (1,4), 
(3, 2), (2, 3)] 

n(A) = 10, n(A), п (5) = 36 


n(A) 10_ 5 


nS) 36 187 








Required probability = P(A) = 


(d) A: Getting total more than 7 
[(5, 3), (3, 5), (6, 2), (2, 6). (4, 4), (6, 3), (3, 6). (5, 4), 
(4, 5), 
(6, 4), (4, 6), (5, 5), (6, 5), (5, 6), (6, 6)] 
n (A) = 15, n(S) = 36 


n(A) 15. 5 


nS) 36 12° 








Required probability = P(A) = 
(a) A: Sum greater than 10. 
A = [(6, 5), (5, 6), (6, 6)] n(4) = 3, п(5) = 36 


n(A) 3 1 


n(S) 36 12° 








Required probability = P(A) = 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


(b) A: a sum of at least 10 (i.e., 10 or more than 10) 
A = [(6, 4), (4, 6), (5, 5), (6, 5), (5, 6), (6, 6)] 
n(A) = 6, n(S) = 36 


nA) 6 1 
Required probability = P(4) = n(S) = 36 6 





(d) A: Getting sum as an odd number 
А -(0, 2), (2, 1), (1, 4), (4, 1), (2, 3), (3, 2), (4, 3), 
(3, 4), (6, 1), (1, 6), (5, 2), (2, 5), (5, 4) (4, 5), (6, 3), 
(6, 5), (5, 6)] 

n(A) = 18, n(S) = 36 


n(A) 18 1 
п(5) 36 2° 








Required probability = P(A) = 


(c) A: Getting even number as the sum 
A=[(, 1), (1, 3), (3, 1), (2, 2), (3, 3), (4, 2), 2, 4), (5,1), 
(1, 5), (6, 2), (2, 6), (5, 3), (3, 5), (4, 4), (5, 5), (6, 4), 
(4, 6), (6, 6)] 

п(А) = 18, n(S) = 36 














» (А) 18 1 
Required probability = P(A) = n(S) = 36 = 5. 
(a) A: Getting 6 аз the product 
A = [(1, 6), (6, 1), (2, 3), (3, 2)] 
n(A) = 4, n(S) = 36 
T mA) 4 1 
Required probability = P(A) = n(S) © 36 = 9. 


(b) A: Getting а multiple of 3 аз the sum 
A - [(1, 2), 2, 1), (3, 3), (5, 1), (1, 5), (4, 2), (2, 4), (6,3), 
(3, 6), (4, 5), (5, 4), (6, 6)] 

n(A) = 12, n(S) = 36 
n(A) 
n(S) 


12_1 
~ 36 3° 





Required probability = P(A) = 


(b) А: Getting the product of two numbers to be a perfect 
square 
А = [Q. 1), (1, 4), (2, 2), (4, 1), (3, 3), (4, 4), (5, 5), (6, 
6)] 

n(A) = 8, n(S) = 36 
(А 8 2 
п(5) 36 9 








Required probability = P(A) = 


(c) A: Getting at least one of the two number as 4. 

А -(О, 4), (2, 4), (3, 4), (4, 4), (5, 4), (6, 4), (4, 1), 
(4 ,2), (4, 3), (4, 5), (4, 6)] 

n(A) = 11, n(S) = 36 

n(A) 11 

n(S) 36: 





Required probability = P(A) = 


Probability зал 


34. 


35. 


36. 


37. 


38. 


39. 


(а) A: Getting sum as а prime number 

A = [@, D, ( 2), 2 1, (2, 3), (3, 2), (4, 1), (1, 4), 

(4, 3), (3, 4), (6, 1), (1, 6), (2, 5), (5, 2), (6, 5), (5, 6)] 

n(A) = 11, n(S) = 36 

n(A) 15_5 

mS) © 36 12° 

(a) Number of exhaustive cases in a single throw of 

three dice 

=6x6x6=216 

Cases favourable to a total of 17 are (5, 6, 6), (6, 5, 6), 

(6, 6, 5) 

Number of cases favourable to a total of 17 or 18 is 4. 
1 

216 54: 





Required probability = P(A) = 


P(a total of 17 or 18) = 


(c) Number of exhaustive cases in a single throw of 
three dice = 6 x 6 x = 216. 


Cases favourable to a total of 5 are (1, 2, 2), (2, 1, 2), 
(2, 2, 1), (1, 1, 3), (1, 3, 1), (3, 1, 1). 

6 1 

P(a total of 5) = 216 36' 
(a) A total of at most 5 means a total 3, 4 or 5. 
Cases favourable to a total of 3 are (1, 1, 1) 
Cases favourable to a total of 4 are (1, 1, 2), (1, 2, 1), 
(2, 1, 1) 
Cases favourable to a total of 5 are (1, 2, 2), (2, 1, 2), 
(2, 2, 1), 
(1, 1, 3), (1, 3, 1), (3, 1, 11). 
Number of cases favourable to a total of 3 or 4 or 5 is 
10. 
10 5 


P (a total of at most 5) = 216 108” 


(c) A total of at least 5 means not a total of 3 or 4. 
Number of cases favourable to a total of 3 or 4 is 4. 
4 1 

P(a total of 3 or 4) = 216 54 

P(a total of at least 5) — P(not a total of 3 or 4) 
1 — P(a total of 3 or 4) 
1. 553 
uw 


(b) We know that a leap year has 366 days and thus a 
leap year has 52 weeks and 2 days over. 


The two over (successive days have the following likely 
cases: 


(1) Sunday and Monday 

(ii) Monday and Tuesday 
(iii) Tuesday and Wednesday 
(iv) Wednesday and Thursday 
(v) Thursday and Friday 

(v1) Firday and Saturday 


(vii) Saturday and Sunday. 
Number of exhaustive cases ‘и’ = 7. 

Out of these, the favourable cases are (i) and (vii) 
Number of favourable cases ‘m’ = 2 


2 
Probability of having 53 Sundays = PE 


40. (a) A: Getting a number which is a square 

А = (1, 4, 9, 16, 25, 36, 49, 64, 81, 100) 

n(A) = 10, n(S) = 100 
А) 10 1 
п(5) 100 10° 








Required probability = P(A) = 


41. (c) There are 7 letters in the word ‘SOCIETY’ which can 
be arranged in 71 ways. Considering the three vowels 
in the word ‘SOCIETY’ as one letter, we can arrange 
5 letters in a row in 5! ways. Also, three vowels can 
themselves be arranged in 3! ways. 

The total number of arrangements in which three 
vowels come together are 5! x 3! 
5ІХ3! 3x2xl 1 
т 7x6 7 

42. (a) Out of the letters in the word ‘UNIVERSITY’ two 

letters ‘Г are alike. 





Hence, the required probability = 


10! 
Number of permutations — ЕЭ (1) 
Number of words іп which two ‘Г are never together 


= Total number of words — Number of words in which 
two ‘Г are together 








! 1--2.01 ! = 1. 
_ 10! 91 101-2.9! 91[10-2] 9-8 _ 91.4 
2 2 2 
. © 9!.4 _9!-8 8 4 
Required probability — 1072 lor = TEL 


43. (a) Number of ways in which 6 letters of the word 
PENCIL can be arranged is P(6, 6) — 6!. 
If N is next to Е, they can be considered as one and the 
5 letters can be arranged in P(5, 5) = 5! ways. 
5! 1 


The required probability — в“ = 6: 


44. (a) Let, A be the event of “getting the sum 4”. 
Then, A = [(1, 32), (3, 1), (2, 2)]. 
Therefore, 3 favourable outcomes and (36 — 3) = 33 
outcomes are unfavourable. 
3 
Odds in favour of sum of 4 = 33115 
45. (b) Let, А be the event of “getting a sum of 5”. 
Then, А = [(1, 4), (4, 1), (2, 3), (3, 2)]. 
There are 4 favourable outcomes and (36 - 4) = 32 
outcomes are unfavourable. 
4 


Odds in favour of sum 5 = 3. 


оо | = 
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46. 


47. 


48. 


49. 


50. 


51. 


(c) Let A be the event “getting the sum 6". 

Then, 4 = [(1, 5), (5, 1), (2, 4), (4, 2), (3, 3)] 
There are 5 favourable outcomes and (36 — 5) = 
outcomes are unfavourable. 


31 
Odds against getting the sum 6 = z: 
(b) A: Getting a queen B: Getting an ace 








4 0 
P(A) = 52° P(B) = ‚ P(A N В) = 33^ 0 
Required хн = P(A U В) 
= P(A) + P(B) – P(A В) 
4 4 0- 8 2 
T 52 52 ^ 52 13 


(с) A: Roll number is multiple of 5 B: Roll number is 
multiple of 7 


А = (5, 10, 15, 20, 25) В = (7, 14, 21) 


5 3 0 
P(A) = 55, PB) = 25) г. 
Required probability = P(A L B) 
= P(A) + P(B) - P(A П B) 
кон кя 
25 25 25 
(a) А: integer chosen is divisible by 6 В: Integer chosen 
is divisible by 8 
n(A)= 33, n(B) = 25, АП B) = 8, n(S) = 200 
33 P(B) = 25 
200" 200 
P(A  B)- P(A) + Р(В) – P(A N B) 
33 | 25 8 50 1 
7 200 100 200 200 4° 


(c) A: Sum of two numbers is divisible by 3 


P(A) = 








B: Sum of two numbers is divisible by 4 
= [(1, 2), (2, 1), (3, 3), (5, 1), (1, 5), (2, 4), (4, 2), 
(5, 4), (4, 5), (6, 3), (3, 6), 6, 6)] 
= [(2, 2), (3, 1), (1, 3), (5, 3), (3, 5), (4, 4), (6, 2), 
(2, 6), (6, 6)] 
12 
P(A) = 36” 
Required сай = P(A U B) 
= P(A) + P(B) – P(A N В) 
12 9 1 20 5 
~ 36 36 36 36 9° 
(a) A: Getting total of 11 B: Getting odd number one 
each die 


= [(6, 5), (5, 6)] 
= [1, D. (1, 3), (1, 5), (3, 1), (3, 3), (3, 5), (5, 1), (5.3), 
(5, 5)] 


Р(А) = 


‚ P(B) = —, Р(А П В) = 


36 





—,P(B,P(B)- —, Р(А П B) = z =0 


Required probability = P(A) + P(B) — P(A N B) 


2 8 c 
~ 36 36 36' 
52. (b) A: Number divisible by 3 В: Number is a perfect 


square 
A = (3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36) 
B = (1, 4, 9, 16, 25, 36) 


12 6 2 
P(A) = —, P(B) = ==, P(4 N В) = — 


36” 36 
Required a = P(A U В) = P(A) + P(B) - 
P(A A В). 
12 6 2 16 4 





T 36 36 36 36 9° 
53. (c) A: Getting rusted item B: Getting bolt 
100 50 125 
300p ^69 7 5 200 ‚ P(A N В) = 200 
Required probability = P(A U B) 
= P(A) + P(B) – P(A N B) 
100 50 25 125 5 
~ 200 200 200 200 8 
54. (a) A: Getting, a doublet, B: Getting a total of 10 
А = [(1, D, (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)] 


= [(6, 4), (4, 6), (5, 5)] 





P(A) = 








P(A) = =, P(B) = P(A N В) = 


36” 36 
Required probability 
=1-P(A UB) 

= 1 - [P(A) + P(B) - Р(А П В) 





6 3 1 
=1 + 
36 36 236 
Ш 8 28 EUN 
36 36 9' 
55. (b) A: Getting a total of 9, B: Getting a total of 11 


= (5, 4), (4, 5), (6, 3), (3, 6)] В = (6, 5), (5, 6)] 


P(A) = 2 ‚ Р(В) = —, Р(А N B) = 


36 
Required probability = 1 — P(A U B) 
[P(A) + P(B) - P(A N B)] 


= LO A 
36 36 


= = 


1 

а 

56. (d) A: Getting spade сага В: Getting ace card 
C: Getting red card 


"m 





‚ РВ) = —, P(C) = —, Р(А N В) = = 


52” 
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57. 


58. 


59. 


60. 


61. 


2 0 
РВ ПС) = z РСПА) = 55 =0, 


0 

РАПВОО- 52 =0 

Required probability 
= P(A VJB UO С) 
= P(A) + P(B) + P(C) - Р(А П B) - PB П C) 
-ACNA+PANBNCO) 

13 4 26 1 2 . 40 10 

T 52 52 52 39 52 38018 
(a) A: Number is divisible by 2 B: Number is divisible 
buy 3 C: Number is divisible by 5 


P(A) - 10 
20 








0 66 40 
Ps ‚Р(С) = , 
0 200 200 








33 13 
PBN С) 2 =Р(ВП С)= ——, 
ПО о 10 19 зо 


20 6 
P(C NM A) = —-,P(An Bn E 
( ) 200 ( a 200 


Required probability 
= P(A U B U С) = Р(А) + P(B) + P(C) - Р(А N B) - P(B 
ПС) -Р(СП А) +Р(АПВП О) 
2100, 66 , 40 33 13 20 | 6 ший, 
200 200 200 200 200 200 200 200 200 








(b) We know P(A) = 1 -P(A) 
1 — 0.65 = 0.35 
and, P(A U В) = P(A) + Р(В) – P(A N B) 
0.65 = 0.35 + p- 0 
[ A and B are mutually exclusive events] 
=> р = 0.65 - 0.35 = 0.30. 
(a) Required probability = 1 — P(A U В) 
= 1 — [P(A) + РВ) -Р(АП В) 
1 — [0.5 + 0.3 – 0] 
[^ A and В are mutually exclusive events] 
1 - 0.8 = 0.2. 
(c) P(atleast B grade) = P(B grade)+ P(A grade) 
= 0.38 + 0.30 = 0.68 


(c) A: Contractor will get a plumbing contract 











B: Contractor will get an electric contract 
P(A) = 2 Buy 5 PU U B) = - 
9 9 5 
We know, P(A U B) = P(A) + P(B) -Р (АП В) 


-[L- P (B)] - P(4 N B) 





5 
+1 9 P(A П B) 


62. 


63. 


64. 


65. 


2 
> ANB= уе 


30--45-25-26 14 
45 45" 
(a) Let, 4: a spade is drawn and B: an ace is drawn 
Probability of winning the bet = P(4 ог В) 
= P(A) + P(B) — P(A and B) 
13 4 1 16 4 
T 52 52 52 52 52 








4 9 
Probability of losing the bet = 1- —=— 
13 13 


9 4 
Odds against winning the bet = —:— = 9:4. 


(b) А:А wins the race B:B wins the race C: C wins the 
race 


1 








Ре) = түз 4 = туд 5', 
Р =-, P(D цэн. 
(О = тев 6? D) = т 7 
Required probability = P(A) +P(B)+P(C)+P(D) 
1 1 1 1 319 
+—+—+—= 





"4 5 6 7 420° 


(b) Let, A and В denote the events that the chartered 
accountant is selected in firms X and Y, respectively. 
Then, 


P(A) = 0.7, P(B) = 0.5 and P(A o B) = 0.6 





Now, P(A) = 1 - P(A) = 1 
Р(В) = 1 – Р(В) = 1 


0.7 = 0.3 
0.5 = 0.5 





Again, 4% В= AU B (Ву De Morgan's law) 
P(A N B)-1-PAnB =1-P(A о B) 
=> PAN B=1-06=04 


P(A U B) = 0.7 + 0.5 - 0.4 = 0.8 
Hence, the probability that the chartered accountant will 
be selected in one of the two firms X or Y is 0.8. 
(a) Since odds against the event A are 8:3, the probability 
of the happening of the event А is given by P(A) = 
Kd 
8+3 11° 
Similarly, odds against the event В are 5:2, so we have 


2 2 
Р(В) = — ==. 
5-2 7 
Since the events A, B, C are such that one of them is a 
must and only one can happen, so the events А, В, С 
are mutually exclusive and exhaustive and consequently 
the sum of their probability must be 1. 
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66. 


67. 


68. 


69. 


70. 


3..2 
+ P(C) = 1 or + 











P(A) + P(B P(C) = 1 
(4) + Р(В) тїт * (С) 
в 

шон li 77 

= 34 43 

Р(С) = 1— Р(С) x = 

(С) (С) 7777 


The odds against C are 43:34. 


(b) Probability that A fails to solve the problem is 
1 2 


Probability that В fails to solve the problem is 1 — 


ян 


Probability that C fails to solve the problem is 1 — 


alu яг MT 


Probability that D fails to solve the problem is 1— 


m ax 


Since the events are independent, the probability that all the 
four students fail to solve the problem is 249 5 x= хов 1 
3 4 5 6 3 


The probability that the problem will be solved 

1 2 

ata 
(c) Probability of drawing a white ball from the first bag 


2 
= 3 Probability of drawing a white ball from the 


second bag = 2. 


Since the events are independent, the probability that both 
3 1 

the balls are white — 3 x B 4° 

(a) Probability of drawing a black ball from first bag 

2 1 

6 3 

Probability of drawing a black ball from the second bag 


1 5 
Probability that both balls are black = -Х----, 
38 24 


(c) The event ‘one is white and one is black’ is the same 
as the event ‘either the first is white and the second is 
black or the first is black and the second is white’, 


The probability that one is white and one is black 
2 x$, 1 go 13 
-3"8'3"8 24' 














13 
(a) Success: Getting odd number p = 25 
, | (21312 
2 Р 25 25 
РЯ À 13 13 169 
wo successes) = рр = Хо сс. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


(b) P(exactly one success) = pq + qp 


ІЗ 121213 1564156 312 
= 25 25 25 25 625 6257 





(с) P(at one success) = 1 P(no success) 


1-(2Ү2) 14 
dg а 25 | 25 625 


625-144 _ 481 
625 6257 











(4) P(no success) = gq = 








1 1 1 
Х-Х----, 
3 3 27 
(b) P(exactly 2 successes) = ppg + pgp + qpp 


1.1.212 1. 2. 1. I 
= XOX F X X FOXX 
3.9.3 3. 3 35 3 3° 3 


P(3 successes) = = 





2432432 6 2 
| 27 27 9 
(c) P(at most 2 successes) = 
+ P(1 success) + P (2 successes) 





P(no success) 


= 1 - P(3 successes) = 1 – pp 


=| | ЕЕ 
3133 27 27 
(4) P(at least 2 successes) = + P(3 successes) 
= ppq + pqp + арр + ppp 
1::1,:2:1-2 1211111 


е--Х-Х-4-Х-Х-4-Х-Х-4-Х-Х 
3333393333333 











2%2%2-1 7 
27 27` 





(с) А: First card is diamond card В: Second card is king 
card 











$u 13 1 P 4 1 
= 52 4’ (B) = 52 13 
Required probability = P(4) P(B) liba 
ЇГ 14 ао = =, 
Био а 4 13 52 
(a) A: Husband selected; B: Wife selected 
P(A) l (A) =1-P(A)=1 Las 
207 Е i T Т 
P(B) = 2 => Р(В) = 1 - Р(В) = 1 Le 
M i EE 5 


Probability ЕЗ 


80. 


81. 


82. 


83. 


84. 
85. 


86. 


87. 


88. 


P(only one of them will be selected) 
= P(A) P(B) + P(B) P(A) 

1(4Y 1(6Y 4«6 10 2 
= 7\5] 817] 35 35 7' 
(b) P(both of them will be selected) 

P(A) x P(B) ш! 
= х = SAPS se 

( 77257 35 

(c) P(none of them will be selected) 
= P(A) PB) = $x$- 24 
ші шигээ, 
(4) P(at least one of them will be selected) 
=1-P(A)x P(B) 














6 4 24 11 
x-=1 = 
7 5 35 35 
(a) A: Husband will be alive 25 years hence 


B: Wife will be alive 25 years hence 

P(A) = 0.3 => Р(А)-1-Р(4)-1-0:3-07 
Р(В) = 04 => Р(В)=1- Р(В) =1-0:4=0.6 
Required probability = P(A) Р(В) = (0.3) (0.4) = 0.12. 
(b) Required probability = P(A) P(B) = (0.3) (0.6) = 0.18. 
(c) Required probability = P(B) P(A) = (0.4) (0.7) = 0.28. 
(d) Required probability = 1 — P(A) P(B) 

] — (0.7) (0.6) 

= 1- 0.42 = 0.58. 


(b) Let, the two men be А and В. 4:4 speaks truth; B:B 
speaks truth 














80 = 80 20 

P(A) = — P(A) =1-P(4)=1 = 
0) 100 (4) 4 100 100 
90 - 90 10 

Р(В)- Р(В)-1-Р(В)-1 = 
8) 100 (B) (8) 100 100 


Required probability = P(A) Р(В) + P(B) P(A) 


80 10 90 20 
x + x 
100 100 100 100 





8-18 26 13 
22100 100 50° 
(a) A: Getting a red ball from urn А 
B: Getting a black ball from urn A 





C: Getting a red ball from urn B 
D: Getting a black ball fron urn C 
E: Getting a red ball from urn C 
F: Getting a black ball from urn C 


4 3 5 
,P(B)- -,Р(С)- >, 
7 (В) 7 (С) 9 





P(A) = 


89. 


90. 


91. 





4 4 4 
P(D) = —, P(E) = 5. P(F)= — 
Ф) = 5. P) = 4. РЕ = = 
Required probability = P(A) P(C) P(F)+P(A) P(D) P(E) 
+P(B) P(C) P(E) 
4 5 4 4 4 3 5 4 
= X-X—t-X --х-х 
7 9 8 7 8 7 9 8 


80+64+60 204 17 
504 504 427 
(с) A: Plane is hit by the first shot 
B: Plane is hit by the second shot 
C: Plane is hit by the third shot 
D: Plane is hit by the fourth shot 

















Р(А) -04 => P(A) =1- P(A) =1- 04 = 0.6 
Р(В) = 0.3 => P(B) =1- P(B) = 1 – 0.3 = 0.7 
Р(С) = 0.2 > Р(С) =1-Р(С) = 1 – 0.2 = 0.8 
Р(0)-01 => P(D) =1- Р(р) =1- 0.1 = 0.9 


Required probability 

1- P(A)P(B)P(C)P(D) 

1 — (0.6) (0.7) (0.8) (0.9) 

1 — 0.3024 = 0.6976. 

(b) А:А solves the problem; B:B solves the problem. 








жый = P(A) -1-Р(4) =1 2E. acit 
= ig c^ P (4) -1- 100 100 
P(B) = 24 > P(B)-1-P(B)-1 282 

~ 100 i Е 100 100 


Required probability = 1— P(A)P(B) 


10 30 | 3 | 
х =| 1 
100 100 100 





1-1 
2 2 
Let, A start the game. A can win the game in Ist, IIIrd, 
Vth, ... throws. Then 
P(A winning) = p + qqp + qqqqp +... 

=р[1+4 +4 + ..] 

11 1 

4 21-(/2) 








> q-l-p 





= р 


1- 
28- 


= 20) 


2 
з 
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92. (a) Success: Getting 6 

1 1 5 

6 4-1-р-1 6 - "E 

A can win the game in Ist, Шга, Vth ... throws 
P(A winning) = p + qqp + qqqqp +... 








P 





= 24 aA 2 
-рП +9 +9 Шы 20 


1 1 1 36 6 
= 61-(5/6) 636-25 11 





2 6 5 
P(B winning) = a r 


EXERCISE-2 
(BASED ON MEMORY) 


7 3 
1. (b) —+— 
(b) 15 15 


15/3 
2. (d) Total numbers of balls = 13 + 7 = 20 
Number of sample space = n(S) = °С, = 190 
Number of events = n(E) = °C, + 7C, = 78 +21 = 99 
n(E) 99 


nS) 190 





P(E) = 





3. (e) Total number of marbles in the urn 
=4+5+2+3= 14 
Total number of possible outcomes 
= Selection of 2 marbles out of 14 marbles 


Total number of favourable cases 
sp RA к "C,=142% 12:25 


25 
Required probability = 91 


4. (b) Total number of possible outcomes 
м. МВ _ 








3 364 
1x2x3 
When no marbles is yellow, favourable number of cases 
="С, _ 11х10х9 — 165 
1x2x3 
165 
Probability that no marble is yellow 7364 


Required probability — (Probability that at least 1 1s 
yellow) = (1 — Probability that no marble is yellow) 
165 364-165 199 
364 364 364 








93. (d) A: Three vowels come together 














n(A) = 5131, п(5) = 7! 
n(A) 513! 
Required probability = P(A) = п(5) = T 
_ 3х2 1 
7х6 7 
94. (a) A:D occupies the first place 
n(A) = 7!, n(S) = 8! 
n(A) 7! 1 
Required probability = P(A) = n(S) = 8! = 8: 


5. (c) Total possible outcomes = "C, = ^C, [^ "С=С 1 
_ 14x13x12x11x10x9 
1x2x3x4x5x6 
Total number of favourable cases 
z^ x C x ^C x °C, = 6 х 10x 1x3 = 180 
180 60 
3003 1001 
6. (е) Total number of possible outcomes 
_ с, 21413512 _ 
1x2x3 





= 3003 


Required probability = 


364 





Now, according to the question, no marble should be green. 
Total number of favourable outcomes 


= Selection of 3 marbles out of 5 blue, 2red and 3 yellow 
marbles 


ос _ 10х9х8 


= =120 
7 1х2х3 


LONE 
Required probability 364 91 
7. (a) Total number of possible outcomes 
T 14x13x12x11 
= С; === 
1х2х3х4 





= 1001 


Total number of favourable cases 
= °C,°C, = 10 x 1 = 10 


10 
Required probability =—— 





1001 
8. (a) Total number of ways of selecting 4 children out of 8 
-*C, _ 8x7x6x5 —70 
1х2х3х4 


Number of ways of selecting 4 girls out of 5 = °С, = 5 
1 


5 
Required probability = 70 = 14 


Probability 2223| 

















ЭС 11. (e) n(s) = Total possible outcomes 
9. (d) Probability to be a Blue = m p 12x11 
C, = = = 66 
$ 1х2 
Probability to be a Red = => п(Е) = Favourable number of cases 
е 4 4х3 
=C = =6 
С, 6 2 1х2 
Required probability = С, "G “35 | = XE) 6 1 
Required probability == === 
10. (d) n(s) = Total possible outcomes ns) 66 11 
= Number of ways of picking 3 marbles out of 12 12. (b) n(s) =Total possible outcomes 
ве = 
ole ou = C, = 220 
3х2х1 п(Е) =Favourable number of cases 
п(Е) = Favourable no. of cases = Number of ways of picking 3 marbles (none is blue)out 
=°*С,+*С,=1+4=5 of 7 
айналы аа тс Заг. 
equired probability ns) 220 44: 1x2x3 








Required probability =1 
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INTRODUCTION 


In this chapter, we shall be dealing with plane figures of 
various shapes by finding their sides, perimeters and areas. 
Area: 

The area of any figure is the amount of surface enclosed 
within its boundary lines. Area is always expressed in 
square units. 





Units of Measuring Area 
100 sq millimetres = 1 sq centimetre 


100 sq centimetres = 1 sq decimetre 





Mensuration |: Area and Perimeter 





100 sq decimetres = | sq metre 


100 sq metres = 1 sq decametre or arc 


10,000 sq metres = | hectare 
1,000,000 sq metres = 100 hectares 
= 1 sq kilometre 





Perimeter 


The perimeter of a geometrical figure is the total length 
of the sides enclosing the figure. 


| SOME BASIC FACTS [| 


1. Triangle 








C 


A triangle is a closed figure bounded by three sides. 
Here, ABC is a triangle. 
The sides AB, BC and AC are denoted by c, a and 
b. respectivlely 
Area of a Triangle (4) 


І 
(a) 4 = 5 (base х height) = сай 





(b) A= 1/8(5 — а)(в — Б)(5 — с) : 


1 
Where s = — (a + b + с) orsemi-perimeter of the triangle. 
This formula is known as Него 5 formula. 
Perimeter (P) =a + b + c = 25. 


2. Right Angled Triangle 


A triangle having one of its angles equal to 90? is called 
a right-angled triangle. The side opposite to the right 
angle is called the Aypotenuse. 


In a right angled triangle, 
(Hypotenuse)? = Sum of the squares of sides 


ie, А = a? +b’. 
1 . - 
Area (A) = - (product of the sides containing the 
right angle) 


1 
i.e., A = —ab. 
2 
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Illustration 1: What is the area of a triangle having 
sides 3 m, 4 m and 5 m? 


Solution: Leta 23m, b=4m,c=5 m. 


а+Ь+с _3+4+5_ 
2 2 


Атеа = Js —a)(s—b)(s—c) 


6m 





Then, s = 








J6(6— 3)(6 — 4)(6 — 5) 
46х3х2х1-4/36 = бош? 


Illustration 2: Find the area of a triangle whose base 
is 4.6 m and height is 67 cm. 


1 
Solution: Area of the triangle = 2 (base x height) 


1 
= 2150 х 100 х 67) 


= 15410 cm? 


3. Equilateral Triangle 


A triangle whose all sides are equal is called an equilateral 
triangle. 











a 


Area (A) of an equilateral triangle 


n 


- - (side) = а 





Permeter (Р) of an equilateral triangle 
= 3 x (side) = 3a 
Altitude (Л) of an equilateral triangle 


= Уз x (side) = з, 
2 2 


In an equilateral triangle 
ZA = ZB = ZC = 60°. 
Area (A) of an equilateral triangle 
(altitude) Ш h? 
= ЁС Ja Р 
Illustration 3: Епа the area of an equilateral triangle 
each of whose sides measures 6 cm. 


Solution: Area of the equilateral triangle 


3 
= че = - x 36 = 943 cm’. 


Illustration 4: Length of the side of an equilateral 


4 
triangle is — cm. Find its height. 
8 B 8 
Solution: Height of the equilateral triangle 
= - x (side) 


ИЕ CP 

BE o2 d cm. 
Illustration 5: Height of an equilateral triangle is 4 
43 cm. Find its area. 
Solution: Area of the equilateral triangle 


_ (altitude)? _ 443x443 
|| 4h 48 


4. Isosceles Triangle 
A triangle whose two sides are equal is called an 
isosceles triangle. 





= 164/3 cm’. 








<= b/2 —»-4— b/2 —» 


Area (A) of an isosceles triangle 
= 2 Jaa -b 


Perimeter (P) of an isosceles triangle 
= (2a + b) 


Height (Л) of an isosceles triangle 


= „Уза -p. 
5. Isosceles Right-angled Triangle 


An isosceles right-angled triangle has two sides equal 
with equal sides making 90? to each other. 


Mensuration I: Area and Perimeter ЕЗ 


Hypotenuse (Л) = /2a 


1 
Area (4) = 5 a 
Perimeter (P) = 2a + J2a = J2a(42 + 1) 
= h(V2 +1). 


If the perimeter of an isosceles triangle is P and the 
P-b 


base is b, then the length of the equal sides is 22) : 


If the perimeter of an isosceles triangle is P and the 
length of equal sides is a, then base is (P — 2a). 


Illustration 6: Ап isosceles right-angled triangle has 
two equal sides of length 6 m each. Find its area. 


Solution: Area = E (equal side)? = _ (6 = 18 m’. 


Illustration 7: The perimeter of an isosceles triangle 
is 80 cm. If the length of the equal sides is 15 cm, find 
the length of the base. 


Solution: Length of the base = P — 2a 
= 80 — 2(15) = 50 cm. 


Illustration 8: Тһе perimeter of an isosceles triangle 
is 42 cm. If the base is 16 cm, find the length of the 
equal sides. 


Solution: The length of the equal sides = D. 


_ 42-16 26 
2 2 


= 13 cm. 





Illustration 9: If the base of an isosceles triangle is 10 
cm and the length of the equal sides is 13 cm, find its area. 


Solution: Area of the isosceles triangle 


= I -p 


- № 38-00) 

4 

10 10 ; 
- 4 676-10 =—x24 = 60 cm. 


4 
6. Quadrilateral 
A closed figure bounded by four sides is called a 
quadrilateral. 


It has four angles included in it. 
The sum of these four angles is 360°. 


іе, ZA+ZB4+2C+2ZD= 360°. 


D C 











Area (A) of a quadrilateral 


1 : А ; 
= 5 x one diagonal x (sum of the perpendiculars to it 
from opposite vertices) 


1 
= зол +p) 


If the lengths of four sides and one of its diagonals 
are known, then, 


A = Area of AADC + Area of AABC. 
The special cases of quadrilateral are parallelogram, 


rectangle, square, rhombus, trapezium, etc., which 
are discussed below separately. 


7. Parallelogram 
A quadrilateral in which opposite sides are equal and 
parallel is called a parallelogram. 
The diagonals of a parallelogram bisect each other. 
Area (A) of a parallelogram 
= base x altitude corresponding to the base 
=bxh 






1 
| height (h) 
1 
1 





г 


A Base (5) B 








Area (A) of a parallelogram 





= 24s(s —ay(s —b)(s—d) 
where а and b are adjacent sides, d is the length of the 


diagonal connecting the ends of the two sides and s — 
at+b+d 
=" 
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In a parallelogram, the sum of the squares of the 
diagonals = 2 (the sum of the squares of the two adjacent 
sides), 
i.e., d? + d =2(a + P^). 
Perimeter (P) of a parallelogram 

= 2(a + b), 
where а and b are adjacent sides of the parallelogram. 

Illustration 10: Опе side of a parallelogram is 15 cm 


and the corresponding altitude is 5 cm. Find the area 
of the parallelogram. 


Solution: Area of the parallelogram 
= base x corresponding altitude 


= 15 х 5 = 75 cm’. 


Illustration 11: In a parallelogram, the lengths of the 
adjacent sides are 11 cm and 13 cm, respectively. If the 
length of one diagonal is 20 cm then, find the length of 
the other diagonal. 


Solution: We have, 
d? + d? = 2(а + b’) 
=> (20) +d; = 2(11? + 13’) 
=> а) =2(121 + 169) - 400 = 180. 
d, = JÀ180 = 134 m (approx.) 


Illustration 12: Find the area of a quadrilateral 
of whose diagonal is 38 cm long and the lengths of 
perpendiculars from the other two vertices are 31 cm 
and 19 cm, respectively. 


Solution: Area of the quadrilateral 


1 
= 2 d( p, + p) 


5 х38 x (31 +19) 
= 19 50 = 950 cm’. 


Illustration 13: Find the area of a parallelogram whose 
two adjacent sides are 130 m and 140 m and one of the 
diagonals is 150 m long. 


Solution: Here, а = 130m, b = 140 m and d = 150m 


at+b+d 130+140+150 420 
5 = = = = 210m 
2 2 2 


Area of the parallelogram 

= 2./5(5 —a)(s—b)(s—a) 

= 2,/210(210-130)210-140)210-150) 
2V210x80x 70x60 = 2 x 8400 т. 


8. Rectangle 














A rectangle is a quadrilateral with opposite sides equal 
and all the four angles equal to 90°. 
D 1 С 


А 1 В 


The diagonals of a rectangle bisect each other and are equal. 


(a) Area (A) of a rectangle = length x breadth 
=Ixb 


or, 


Area of a rectangle = (Ix 47-01 ), 
if one side (/) and diagonal (d) are given. 


or, 
2 а? 
Area of a rectangle = 2-0) 3 


if perimeter (Р) and diagonal (4) are given. 
(b 


— 


Perimeter (P) of a rectangle 

= 2(length + breadth) 

=2(/+ b). 

or, 

Perimeter of a rectangle = 2(/+¥ Der 
if one side (7) and diagonal (d) are given. 


(c) Diagonal of a rectangle 


= A (length) + (breadth)? 
= VP +b 


If area (A) and perimeter (P) of a rectangle are given, 
then, 


(d 


М7 


Mensuration I: Area and Perimeter ЕЗ 


апа, 


breadth of tangl ын ad 
Tea о a rectangle = 4 16 


Illustration 14: Find the diagonal of a rectangle whose 
sides are 8 cm and 6 cm. 


Solution: Diagonal of the rectangle 
= ү? +b 
8? +6? = 464+ 36 


10 ст. 


Illustration 15: Find the perimeter of a rectangle of 
length 12 m and breadth 6 m. 


Solution: Perimeter of the rectangle 

= (I + b) 

= 2(12 + 6) = 36 m. 
Illustration 16: Calculate the area of a rectangular field 
whose length is 12.5 cm and breadth is 8 cm. 
Solution: Area of the rectangular field 

=I1xb 

= 12.5 x 8 = 100 cm’. 
Illustration 17: Calculate the area of a rectangular 
field whose one side is 16 cm and the diagonal is 20 cm. 


Solution: Area of the rectangular field 


id - Py 
(16x 420? —16?) 


= 16 x 12 = 192 өш, 


Illustration 18: А rectangular carpet has an area of 
120 m? and perimeter of 46 m. Find the length of its 
diagonal. 


Solution: We have, 


pP a’ 
Area of rectangle — (2-5) 


joes 
ni "в 2 


=> 46 – 4 = 120 x 8 


=> 4d = 2116 - 960 = 1156 


d= \289 = 17 m. 


Illustration 19: The perimeter of a rectangle is 82 
cm and its area is 400 m?. Find the length and breadth 
of the rectangle. 


Solution: Length of the rectangle 





= (4.5 + 20.5) = 25 m. 


Breadth of the rectangle 





= (20.5 — 4.5) = 16 m. 
9. Square 


A square is a quadrilateral with all sides equal and all 
the four angles equal to 90°. 


a 


The diagonals of a square are equal and bisect each 
other at 90°. 
(a) Area (A) of a square 
=a’, i.e., (side 
2 B 2 
а ie (diagonal) 


эмээ 


2 2 


Р”. (perimeter)? 
- д. РЕ 
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(b) Perimeter (P) of a square 


= 4a, i.e., 4 x side 
= Мбхагеа 
= 2/24, i.e., 242. x diagonal 
(c) Length (d) of the diagonal of a square 
= Уа i.e., 42 x side 
= У2хагеа 


PO. Perimeter 


= 242 ; Le., 242 
Illustration 20: If the area of a square field is 6050 
т?, find the length of its diagonal. 


Solution: Length of the diagonal of the square field 


= 42 хагеа 
42x 6050 
= 412100, i.e., 110 m. 


Find the area of a square with perimeter 


Illustration 21: 
48 m. 


Solution: Area of the square 


(Perimeter) 
16 
(48)? _ 48x48 


: = 3 x 48 = 144 т. 
16 16 AAR ы 








Illustration 22: Find the diagonal of a square field 
whose side is 6 m. 


Solution: Length of the diagonal 


ET side 
= 642 m. 


Illustration 23: In order to fence a square, Ramesh 
fixed 36 poles. If the distance between the two poles is 
6 m, then find the area of the square so formed. 


Solution: Perimeter of the square 


= 36 x 6 = 216 m. 
Perimeter V 
Area of the square = а 
28 54 х 54 
= 2.0 = x 
= 2916 m’. 


Illustration 24: Perimeter of a square field is 16 V2 
cm. Find the length of its diagonal. 


Solution: We have, 
Perimeter of the square field = 242 x diagonal 
> 1642 2242 x diagonal 


16/2 


Length of the diagonal = B^ 8 cm. 


10. Rhombus 


A rhombus is a quadrilateral whose all sides are equal. 








The diagonals of a rhombus bisect each other at 90?. 


(a) Area (A) of a rhombus 


=a x h, i.e., base x height 


1 : 1 insti: 
= 2m x d, i.e., 3 x product of its diagonals 


Ро) 
since, d? = 4 2 
| Perimeter \ | а, J 
= d, x 4 2 3 
Perimeter | а, $ 
since, @ = 4 4 2 











(b) Perimeter (P) of a rhombus 
= 4a, i.e., 4 x side 
= 24d, +d}, 
where d, and d, аге two diagonals. 
(c) Side (a) of a rhombus 
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Illustration 25: Тһе area of a rhombus is 156 m’. If 
one of its diagonals is 13 т> then, find the length of 
the other diagonal. 


1 
Solution: Area of rhombus = i x d.) 


— 156- 203 x d,) 


2x156 
2 13 





Illustration 26: Find the area of a rhombus whose one 
side is 13 cm and one diagonal is 24 cm. 


d 2 
Solution: Area of rhombus = d, x a? 44 


= 


2 (244 
= 24 x ,{(13) (2) 


-024 x 4169—144 


-24х5 
= 120 cm’. 
Illustration 27: If the perimeter of a rhombus 15 73 


cm and one of its diagonals is 27.5 cm then, find the 
other diagonal and the area of the rhombus. 


Solution: One side of rhombus (a) = 2 = 18.25 cm. 


d 2 
Other diagonal (d,) = 2 x 147 44 


2 
-2х (825) (3 


= 24 cm. 
Area of rhombus = 254, ха, 
Ї 
= -х24х27.5 
2 
= 330 cm’. 


Illustration 28: In a rhombus, the lengths of two 
diagonals are 18 m and 24 m. Find its perimeter. 


Solution: Perimeter of the rhombus 


-2х 44 +d; 
=2 x \/18)* +247 


=2 x 4324+576 
=2 x 4900 = 60 m. 


Illustration 29: Find the side of a rhombus, one of 
whose diagonals measure 4 m and the other 3 m. 


Solution: Side of the rhombus 


= ГЕТЕ 
1 

= gU «Gy 

= Las, Le. 12.5 m. 
2 


11. Trapezium (Trapezoid) 


A trapezium is a quadrilateral whose any two opposite 
sides are parallel. 

Distance between the parallel sides of a trapezium 
is called its height. 


(a) Area (A) of a trapezium 
1 | . 
= 5 x (sum of the parallel sides) x perpendicular 
distance between the parallel sides 


i.e., 3 x (a 4 b) x А. 








= — Js(s—D(s—cys—d), 
where, /=b-aifb>a 
-a-bifa»b 
с+а+1 


and, s = 


(b) Height (Л) of the trapezium 








= zs D(s—-cys- d) 


2A 
“Ха, 
Illustration 30: Find the area of a trapezium having 


parallel sides 65 m and 44 m and distance between 
them being 20 m. 
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Solution: Area of the trapezium 


1 
=-х + Б) х7 
: (a+ b)xh 


= i x (65 + 44) x 20 
= 1100 cm’. 


Illustration 31: The parallel sides of a trapezium are 24 
m and 52 m. If its other two sides are 26 m and 30 m, 
then what is the area of the trapezium? 


Solution: Area of the trapezium 
Е — \/5(5 - DG — с)(5—4). 
Here, а = 24, b = 52, с = 26, d = 30, 1 = b — a = 28, 
с+а+1 _26+30+28 
2 2 
Area of the trapezium 


E 24452 (2(42 28)(42 — 26)(42 — 30) 


28 
= 76 C A2x 14x 16x12 
28 


76 x 336 j 
= = 912 т. 
28 
Illustration 32: The two parallel sides of a trapezium 
of area 180 cm? measure 28 cm and 12 cm. What is the 


height of the trapezium? 











= 42. 

















Solution: Height of the trapezium 


2А | (2х180) 360 
4 (2%) E) 40 
12. Walls of a Room 
Area of four walls of a room 


= 9 cm. 





= 2(length + breadth) x height 


Illustration 33: Find the cost of painting the walls 
of a room of 6 m long, 5 m broad and 4 m high at 
$7.50 рег m”. 


Solution: Area of 4 walls of the room 
= 2(length + breadth) x height 
= 2(6 + 5) x = 88 m’. 
Cost of painting = 88 x 7.50 = $660. 


12. Circle 


A circle is the path travelled by a point which moves in 
such a way that its distance from a fixed point remains 
constant. 





Diameter 






x Radius 





w«cumfere 
Cx е Ч), Ce 


Centre 








The fixed point is known as centre and the fixed distance 
is called the radius. 
(a) Circumference or perimeter of a circle 
= 2mr = ла, 
where r is radius and d is diameter of the circle 
(b) Area of a circle 
= mr’, r is radius 


mé x 
= 4 , 41$ diameter 





2 
C А 8 
= —,c is circumference 
4л 


1 . | 
= 2 x circumference x radius 


Area 
T 





(c) Radius of a circle = 


_ Perimeter or circumference 
2л 





(а) Ratio of the areas of the two circles is 


_ Area of circle circumscribing the square _2 
Area of circle inscribed in the square ПМ 





(е) Ratio of the area of the two squares is 


Area of square circumscribing the circle 2 
Area of square inscribed in the circle | 
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2a 





Illustration 34: What is the radius of a circular plot 
whose circumference is 176 m? 
Circumference 
2л 
176 176х7 
22 2x22 
ES 


Solution: r — 


= 28 m. 





2x 


Illustration 35: A circular plot covers an area of 154 
m?. How much wire is required for fencing the plot? 


Solution: Area of the plot = z^ = 154 


ie, 77 = 154 х EA = 49 
22 


r=7m 





. 22 
Length of the wire = 27 r=2 x 7 x7 = 44 m. 


Illustration 36: Find the length of a rope by which a 
buffalo must be tethered in order that she may be able 
to graze an area of 9856 т”. 


Solution: The required length of the rope 








2 Area 
= p= Л 
2 E = \/3136 = 56 m. 


Sector 


A sector is a figure enclosed by two radii and an arc 
lying between them. 








For sector АОВ, 
E i 2лғ0 
945 360 ' 


where r = radius and ZAOB = 0 


Area of the sector ACBO 
= - x (arc AB) x radius 


_ m(radius)'0 


|. . 360 
Semi-Circle 


A semi-circle is a figure enclosed by a diameter and the 
part of the circumference cut off by it. 


Segment 


A segment of a circle is a figure enclosed by a chord 
and an arc which it cuts off. 


D 





Any chord of a circle which is not a diameter (such 
as AB), divides the circle into two segments, one is 
greater and the other is less than a semi-circle. 


Area of segment ACB 

— area of sector ACBO — area of AOAB 
and area of segment ADB 

— area of circle — area of segment ACB 


Illustration 37: If a piece of wire 20 cm long is bent 
into an arc of a circle subtending an angle of 60? at the 
centre, find the radius of the circle. 


2лғ0 
360 





Solution: Length of the arc = 


2лгх 60 20x360 60 
== cm 
360 60х2хл m 








= 20= 





Illustration 38: Find the area of sector of a circle 
whose radius is 14 cm and the angle at the centre is 60°. 
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л (radius)^0 
|. 360 
22x14x14x 60 
7x360 
22х2х14 _ 2 


= 2 102 3 cm’. 


Solution: Area of thesector 





Illustration 39: Find the area of sector of a circle 
whose radius is 10 cm and the length of the arc is 13 cm. 


1 А 
Solution: Area of the sector = 5 x (length of arc) x radius 


l5 16 
2 


= 65 cm’. 


Polygon 

A polygon is a plane figure enclosed by four or more 
straight lines. 

Regular Polygon 


If all the sides of a polygon are equal, it is called a 
regular polygon. 
A 


B ü C 


All the interior angles of a regular polygon are equal. 
For a regular polygon: 
Sum of exterior angles = 27 


Sum of interior angles = (n — 2)л 


Number of diagonals in a polygon = x 


Perimeter (Р) = n x a, 
where, л = number of sides 
and, a = length of each side 





21203 п 
Each interior angle = хл 


: 2л 
Each exterior angle = — 
n 


ii аг T d eae 
2 2 


where, r is radius of the circle drawn inside the polygon 
touching its sides. 





where, R is radius of the circle drawn outside the polygon 
touching its sides. 


Area of a regular hexagon = = (side 


Area of a regular octagon — 207. +1) (side). 


Illustration 40: Find the side of a regular hexagon 


whose area is 48 4/3 cm?. 


Solution: Area of a regular hexagon 





= - x (side)? 


> 4843 = 


2 x (side)? 


=> (side) = 32 
Side of the hexagon = 4 42 cm. 


Illustration 41: 
whose side measures 4/2 cm. 


Find the area of a regular octagon 


Solution: Area of regular octagon 

= 204/02 +1)х (side)? 
2402 1x (42)? 
4(42 +1) cm, 
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Illustration 42: Find the sum of interior angles of 
a regular polygon of 10 sides. Also, find the value of 
each interior angle. 


Solution: Sum of interior angles = (n — 2) x a 
= (10-2) хл 
= 8л. 


Also, value of each interior angle 
n-2 
= хл 
п 


10-5 An 
= | —— |л= — 
| 10 | 57 





Cyclic Quadrilateral 


A quadrilateral whose vertices lie on the circumference 
of the circle is called a cyclic quadrilateral. 


D e 5 


хе» 
For a cyclic quadrilateral 
diis 488 a)(s—b)(s—c)(s—d)’ 














Illustration 43: Find the sum of all the exterior angles where, 
of a regular polygon of 12 sides. And, also find the value a+b+c+d 
of each exterior angle. = 2 
Solution: Sum of exterior angles = 27 e г4-1/8-41С0-40-2л 
2 2 T ° = = 
Also, value of each exterior angle = Z-Z =. „лс Е 
п 12 6 
Е SHORT-CUT METHODS [| 


If the length and the breadth of a rectangle are 
increased by x% and y% respectively, then the area 


of the rectangle will increase by | X+ V+ xh 


Explanation: 
Area of the original rectangle is 
A-lx b. 


Area of the new rectangle is 
"P (19) a М0! 
100 100 
100--х Y 100 y 
-u( 100 | 100 | 
100-- x | 100 y 
-4 100 | 100 | 
ea p 
A 100 100 
А-А (100+ х)(100+ y) – (100)? 


(100): 
А-А 
ог, | - іне 


(100)? + 100(x + у) + xy — (100)? 
= (100) 





























100(x y)+x 
Percentage increase in area = TL % 


+у+— |o 
Or, E У 2)» 


If any of x or y decreases, we put negative sign. 


Illustration 1: The length and the breadth of a rectangle 
are increased by 20% and 5%, respectively. Find the 
percentage increase in its area. 


Solution: Percentage increase in the area of rectangle 


= |х+у+-—— lo 
E 4 ТЭЙ 


Е [2045+ ээ 
100 





|» = 20% 


If the length of a rectangle is increased by x%, 


then its breadth will have to be decreased by 





100x . "ma 
% in order to maintain the same area of 
100+ x 


rectangle. 
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Explanation: 


Percentage increase in area of rectangle 


I 
| ium 
= 
+ 
Ус 
+ 
7 
Ё 
і -—— 
<< 
о 


о 
л 
> 
11 
ы 
ы 
+ 
х 
+ 
із 
ми 





or, -x= 


| 100x | 
577 (100+х 


100х 
Therefore, breadth must be decreased by | | 


-уе sign indicates decrease. 





100+ x 
in order to maintain the same area. 


Illustration 2: The length of a rectangle is increased by 
25%. By what per cent should its breadth be decreased 
so as to maintain the same area? 


Solution: The breadth must be decreased by 


100х | 100x253... s 
= \тоо+х/ ^ 7 1190425 | 9» 2076 


If each of the defining dimensions or sides of any 


two-dimensional figure (triangle, rectangle, square, 
circle, quadrilateral, pentagon, hexagon, etc.) is 








X 
changed by x%, its area changes by 42 5 x a 


Illustration 3: If the radius of a circle is decreased 
by 1096, what is the percentage decrease in its area? 


Solution: Here, x = —10 (—ve sign indicates decrease) 


x 
Percentage change in area = (13) 


(2-20. 
оо" 
19 
= (-10) 10 % = -19% 
Area of the circle decreases by 19% 


If all the sides of a quadrilateral are increased (or 
decreased) by x%, its diagonals also increase (or 
decrease) by x% 


Illustration 4: The length and the two diagonals of 
a rectangle are decreased by 5% each. What is the 
percentage decrease in its breadth? 


Solution: Since the length and the two diagonals decreased 
by 5% each, the breadth also must decrease by 5%. 


If each of the defining dimensions or sides of any 


two-dimensional figures are increased (or decreased) 
by x%, its perimeter also increases (or decreases) 
by x% 
Illustration 5: Ifall the sides and diagonals of a square 
are increased by 8% each, then find the percentage 
increase in its perimeter. 


Solution: The perimeter also increases by 8% 


If the ratio of the areas of two squares be a:b, then 


the ratio of their sides, ratio of their perimeters 
and the ratio of their diagonals, each will be in 


the ratio Ja | Vb. 


Illustration 6: Ratio of the areas of two squares is 
16:9. Find the ratio of their diagonals. 


Solution: The ratio of their diagonals 


заса 
з-0416:4/9,1.,, 4:3. 


If the diagonal of a square increases by x times, 
then the area of the square becomes x? times. 


Illustration 7: The diagonal of a square is doubled. 
How many times will the area of the new square become? 


Solution: The area of the new square will become x? 
times, i.e., (2)? = 4 times. 


Standard Properties of Diagonals of Quadrilaterals 


Meet at Bisect 





Equal to Bisect 














right |^ each each angle 
Quadrilateral angles other other at vertex 
Square ү Y Y ү 
Rectangle x ү ү х 
Parallelogram x Y x x 
Rhombus ү ү х ү 
Trapezium x x тау or тау х 


not be 





Carpeting the Floor of a Room 


If the length and the breadth of a room are / and b, 

respectively, and a carpet of width w is used to cover 

the floor, then the required length of the carpet 
Ixb 


w 
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Illustration 8: How many metres of a carpet of 12 cm 
wide will be required to cover the floor of a room which 
is 600 cm long and 420 cm broad? Also, calculate the 
amount required in carpeting the floor if the cost of 
carpet is $15 per metre. 


Solution: Length of the carpet 
Ixb 

w 
600 x 420 

12 
= 21000 cm, i.e., 210 m. 
The amount required for carpeting the floor 
= 15 x 210 = #3150. 


Number of Square Tiles Required for Flooring 


If the length and the breadth of a room are / and b 
respectively, then the least number of square tiles 
required to cover the floor 





1хЬ 
= H.CF. (1,Ь) 


Also, the size of the largest tile so that the tiles exactly fit 
= Н.С.Е. (1, b). 


Illustration 9: А hall of length 24 cm and breadth 20 
m is to be paved with equal square tiles. What will be 
the size of the largest tile so that the tiles exactly fit 
and also find the number of tiles required. 


Solution: Size of the largest possible square tile 
= Н.С.Е. (I, 5) 
= Н.С.Е. (24, 20) = 4 т 
Number of tiles required 
Ixb 
Н.С.Е. (1, Б) 


23520 ну tiles, 





Path around a Rectangular Space 


(a) A rectangular garden / m long and 5 m broad 
is sorrounded by a path of w m wide. The area 
of the path is given by 


= 2w(l + b + 2w) m’. 











Explanation: 
Area of part I = Area of part II 
= (I + 2w)w m? 
Area of part III = Area of part IV 
= bw m’. 
Total area of the path = 2[(/ + 2w)w + bw] 
= 2w(l + b + 2w) m’. 

(b) A rectangular garden / m long and b m broad is 
sorrounded by a path of w m wide constructed 
inside it along its boundary. The area of the path 
is given by 

= 2w(l + b — 2w) m’. 

















Explanation: 
Area of part I = Area of part II 
= lw m? 
Area of part Ш = Area of part IV 
= (b – 2w)w ш? 


Total area of the path 
= 2[Iw + (b — 2w)w] 
= 2w(l + b — 2w) т. 
(c) A rectangular park is / m long and 5 m broad. 
Two paths inside the park of w m wide and they 


are perpendicular to each other. The area of the 
paths 


= w(l + b- w) m’ 
Also, the area of the park minus the paths 
-(1- w) (b – w) т> 
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Explanation: 
Total area of the path 
= Area of path I + Area of path II — Area of 
common central part 
= Му + Бу – и? 
= w(l + b — w) m. 
Area of the park minus the paths 
= [lb — wl + b — w)] 
= lb — lw — w(b — w) 
= Цр — w) — и — м) 
= (l — w) (b — м) m’. 


1. Clearly, from the figure, the area of the paths does 
not change on shifting their location as long as 
they are perpendicular to each other. 





2. For a square park, take / = b in all the results 
derived above. 


Illustration 10: A rectangular park 18 m x 12 m, is 
sorrounded by a path of 4 m wide. Find the area of the path. 


Solution: The area of the path 

= 2w(l b + 2w) 

= 2 x 4(18 + 12 + 2 x 4) = 304 m’. 
Illustration 11: А park is square in shape with side 


18 m. Find the area of the pavement of 3 m wide to be 
laid all around it on its inside. 


Solution: Area of the pavement 


= 2w(l + b — 2w) 
= 2 х 3(18 + 18 — 2 x 3) (Here, / = = 18) 
= 180 m’. 


Illustration 12: А playground measures 27 m x 13 m. 
From the centre of each side a path 2 m wide goes across 
to the centre of the opposite side. Calculate the area of 
the path and the cost of constructing it at $4 рег m’. 


Solution: Area of the path 
= w(I + b — w) = 2(27 + 13 - 2) 
= 76 m’. 
Cost = 4 x 76 = 3304. 


Square Room Surrounded by a Verandah 


(a) A square room of side a is sorrounded by a 
verandah of width w on the outside of the square 
room. If the area of the verandah is A, then the 
area of the room is given by 











HK4— — а 2w ———— 


Explanation: 
Area of the room = a’. 
Area of the (room + verandah) = (а + 2w)’. 
Area (A) of the verandah = (а + 2w - а? 
= (4aw + 4w?) 
A-4w 
= 4w 








A-Aw Y 
Area of the room = а? = 4w | 


(b) А square room of side а is surrounded by а 
verandah of width w on its inside. If the area 
of the verandah is A, then the area of the room 


is given by 
Ағам ү 
4w | 








“ (а-2м) 











Explanation: 
Area (A) of the verandah = а? — (a — 2wy 
= 4aw — 4w? 


= 4w(a — w) 
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A " A+4w 
= —TW-— 
Me Oe ay 4w 
, [4+4 
Area of the room = a^ = : 
4w 


Illustration 13: A square field is surrounded by a path 
of 2 m wide on its outside. The area of the path is 72 
m°. What is the area of the field? 


Solution: Area of the field 





Illustration 14: А square room has a verandah of area 
24 m? and width 1 m all around it on its inside. Find 
the area of the room. 


Solution: Area of the room 


Ax Aw! Y 
= 4w 


2444xP) 
4х1 = 49 m?. 


(13) (a)A circular ground of radius 7 has a pathway of 
width w around it on its outside. The area of 
the circular pathway is given by 

= nw(2r + w). 


Explanation: 


Area of the circular ground = zr? 
Area of the circular ground + pathway 


= a(r + wy = nr + 2л rw nw. 





Area of circular the pathway 
= (л + 2л rw + ли”) — nr 
= nw(2r + w). 
(b) A circular ground of radius r has a pathway of 
width w around it on its inside. The area of the 
circular pathway is given by 


= mw(2r — w). 


Explanation: 
Area of circular the ground = лг” 





Area of the circular ground — pathway 
= л (r-wy 
= nr — 2л ғи + ли? 

Area of the circular pathway 
= nr) — (nr) - 2nrw + nw) 
= mw(2r — w). 


Illustration 15: A circular ground of radius 16 m has 
a path of width 2.8 m around it on its outside. Find the 
area of the path. 


Solution: The area of the circular path 
= л w(2r + w) 
22 
== x 2.8 x (2 x 16 + 2.8) 


= 8.8 x (32 + 2.8) = 306.2 m’. 


Illustration 16: А circular park of radius 22 m has a 
path of width 1.4 m around it on its inside. Find the 
area of the path. 
Solution: The area of the circular path 
= л w(2r — w) 
22 
= x 1.4 x (2 x 22 - 1.4) 
= 44 x (44 - 1.4) = 18745 m’. 


If the area of a square is a cm’, then the area of 


4a 
the circle formed by the same perimeter is (=) 


cm’. 


Explanation: 
Area of the square = a. 


Side of the square = -/Агеа = Va. 
Perimeter of the square = 4 Ja . 


Given, Circumference of the circle — Perimeter of the 
square 


= 2n r- 44а 
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Ala 24a 


2л л 


24 | 4a 
= —— бй. 
л 





Radius of the circle (7) = 


Area of the circle = лг? = л | = 


Illustration 17: Ifthe area of a square is 33 cm’, then 
find the area of the circle formed by the same perimeter. 


Solution: Required area of the circle 
222 


л 


4х33 4х33х7 
л 22 





= 42 cm’. 


(15) The area of the largest circle that can be inscribed 


2 
in a square of side a is аы 


Explanation 


Clearly, from the figure, the diameter of the inscribed 
circle equals the side of the square i.e., D = a. 


х 


[4$ — — а — — —»1 





Area of the circle — ap 





2 
: . : ла 
Area of the inscribed circle = 





Illustration 18: Find the area of largest circle inscribed 
in a square of side 112 cm. 


Solution: The area of the largest circle 





22x112x112 


2 2 
7x4 = 9856 cm’. 


Area of a square inscribed in a circle of radius r 
is 27° and the side of the square is V2r. 


Explanation: 
Clearly, from the figure, diagonal of the inscribed square 
is equal to the diameter of the circle, i.e., 2r. 


Area of square = (diagonal)? 


= : (ғу = 202, 


Also, side of the square = Area =V2r? = Xr. 


Illustration 19: Find the side of the square inscribed 
in a circle whose circumference is 308 cm. 


Solution: Circumference of the circle (277) = 308 
308 308х7 

"7 эл 2x22 
Side of the inscribed square = 47 r = 4942 cm. 


= 49 cm. 





(т) The area of the largest triangle inscribed in а semi- 


circle of radius ғ is 77. 


Explanation: 

Clearly, from the figure, the largest triangle inscribed in 
a semi-circle is an isosceles triangle with diameter as 
its base and radius as its height. 


! 
! 
! 
! 
th 
! 
! 
! 





1 
Area of the triangle = 2 x base x height 
-—x2rxrz-r. 
2 
The number of revolutions made by a circular 


wheel of radius r in travelling a distance d 1s given 
by 
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Explanation: Illustration 20: Тһе diameter of a wheel is 2 ст. it 

Circumference of the wheel = 2zr rolls forward covering 10 revolutions, find the distance 
In travelling a distance 2zr, the wheel makes 1 travelled by it. 

revolution. 35 Solution: Radius of the wheel = 1 cm. 


The distance travelled by the wheel in 10 revolutions 
= 10 x 27r 


In travelling a distance d, the wheel makes EE 
revolutions. 


22 
= 10х2х = x 1 = 62.8 сш. 


| | ЕХЕВС15Е-1 | | 


1. The area of a triangle whose sides are 15 m, 16 m 8. For a triangle whose sides are 50 m, 78 m and 112 
and 17 m is: m, respectively, then the length of the perpendicular 
(a) 24 J4 m? (b) 2445 т? from the opposite angle on the side 112 m is: 

әд й di ut (a) 45 m (b) 35 т 
(c) 2M ia) None о these (c) 30 ш (4) None of these 

2. The area of a right-angled triangle with base 6 m 9. A ladder is resting with one end in contact with the 
and hypotenuse 6.5 m is: top of a wall of height 12 m and the other end on 
(а) 7.5 m? (b) 9.5 m? the ground is at a distance 5 m from the wall. The 
(c) 8.5 m? (d) None of these length of the ladder is: 

(а) 13 т (b) 17 m 
3. The length of each side of a triangle is 12 cm. The (c) 16 m (d) None of these 


height of the triangle is: 
дайсан аг 10. A ladder is placed so ав to reach a window 63 cm 


(а) 3/2 т (b) 643 m high. The ladder is then turned over to the opposite 
(c) 642 (d) None of these side of the street and 1s found to reach a point 56 
cm high. If the ladder is 65 cm long, then the width 

4. The area of a triangular lawn is 1600 m°. If one side of the street is: 

is 64 m long and the other two sides x equal in (a) 59 cm (5) 39 ст 

length, the length of each equal side is: (с) 49 ст (4) Хонг of ther 

(a) 00.97 ta ка 11. If the area of а triangle with base x is equal to the 

а a these area of a square with side x, then the altitude of the 
5. Three sides of a triangular field are 20 m, 21 m and triangle is: 

29 m long, respectively. The area of the field is: X 

d 2 (a) 2 (b) x 
(a) 215 ш (b) 230 m 2 
(с) 210 m? (d) None of these (c) 2x (d) 3x 


12. If the area of a triangle is 150 m? and the ratio of 
the base and the height is 3:4, then find its height. 
(a) 25 m (b) 35 т 
(c) 20 m (d) None of these 

13. The base of a triangular field is three times its 
height. If the cost of cultivating the field at $36.72 
per hectare is 495.72, then find its base and height. 
(а) 950 m, 350 т (b) 800 m, 500 m 


6. The hypotenuse and the semi-perimeter of a right 
triangle are 20 cm and 24 cm, respectively. The 
other two sides of the triangle are: 

(a) 16 cm, 12 cm 
(b) 20 cm, 12 cm 
(c) 20 cm, 16 cm 
(d) None of these 


7. The sides of a triangle are in the ratio 3:4:5. If its (c) 900 m, 300 m (d) None of these 
perimeter is 36 cm, then the area of the triangle is: 14. If the sides of a triangle are doubled, its area: 
(а) 57 m? (b) 54 m? (a) remains same (b) is doubled 


(с) 56.5 т> (4) None of these (c) becomes 4 times (d) Can't say 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Two sides of a triangular field are 85 m and 154 m, 
respectively, and its perimeter is 324 m. The cost of 
ploughing the field at the rate of €10 per m? is: 

(a) 327720 (b) 337620 

(c) 326750 (d) None of these 

The area of an equilateral triangle, each of whose 
sides measures 24/3 cm is: 


(а) 5J3m? (b) 443 m? 
(c) 343 cm? (d) None of these 


If the height of an equilateral triangle is 243 cm, 
then the length of its side is: 

(a) 4 cm (b) 6 cm 

(c) 5 cm (d) None of these 

If the perimeter of an equilateral triangle is 12 m, 
then find its area. 


(а) 34m (b) 44/3 т 

(с) 5 43 m (а) None of these 

The height of an equilateral triangle whose perimeter 
is 24 cm, is: 

(а) 443 ст (b) 3/4 ст 

(c) 543 cm (d) None of these 

The perimeter of a right angled triangle is 90 cm 
and its hypotenuse is 39 cm. Find its other sides. 
(a) 30 cm, 10 cm (b) 36 cm, 15 cm 

(c) 48 cm, 20 cm (d) None of these 


The perimeter of an isosceles triangle is 306 m and 


5 
each of the equal sides is с of the base. Find the 


8 
area. 
(a) 3648 cm (b) 3468 m? 
(c) 3846 cm (d) None of these 


Find the area of an isosceles right-angled triangle 
whose hypotenuse is 8 cm. 

(a) 32 m? (b) 24 cm? 

(с) 16 cm? (4) None of these 

The perimeter of an isosceles triangle is equal to 14 


cm; the lateral side and the base is in the ratio 5:4. 
The area of the triangle is: 


(a) 3 421 cm? (b) 2421 cm? 

(c) 4 21 cm? (d) None of these 

If all the sides of a triangle are increased by 200%, 
then the area of the triangle will increase by: 

(a) 400% (b) 600% 

(c) 800% (d) None of these 


25 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


A plot of land is in the shape of a right-angled 
isosceles triangle. The length of the hypotenuse is 
50 42 m. The cost of fencing is 33 per metre. The 
total cost of fencing the plot will be: 

(a) Less than 3300 

(b) Less than $500 

(c) More than $500 

(d) None of these 


If the area of an equilateral triangle is equal to the 
area of an isosceles triangle whose base and equal 
sides are 16 cm and 10 cm respectively, then the 
side of the equilateral triangle is: 


(a) 10.5 cm (b) 9.5 cm 
(c) 12.5 cm (d) None of these 
If the perimeter of a right-angled isosceles triangle is 


442 + 4 m, then the hypotenuse is: 


(a) 8m (b) 6m 
(c) 4 m (d) None of these 
The two adjacent sides of a parallelogram are 60 m 


and 40 m and one of the diagonals is 80 m long. 
The area of the parallelogram is: 

(a) 6004/15 m? (b) 8004/25 m? 

(c) 7004/15 m? (d) None of these 

One side of the parallelogram is 14 cm. Its distance 


from the opposite side is 16 cm. The area of the 
parallelogram is: 


(a) 234 cm? (b) 324 cm? 
(c) 224 cm? (d) None of these 
A field is in the shape of a parallelogram. Its adjacent 


sides and one diagonal are 65 m, 119 m and 156 m, 
respectively. Find the cost of gravelling it at the rate of 
$10 рег m’. 


(а) 581400 (b) 571400 
(с) $91400 (4) None of these 
One side of a parallelogram is 10 m and the 


corresponding altitude is 7 m. The area of the 
parallelogram is: 

(а) 70 m? (b) 60 m? 

(c) 80 m? (d) None of these 

The adjacent sides of a parallelogram are 8 m and 


5 m. The distance between the longer sides is 4 m. 
The distance between the shorter sides is: 


(a) 4.6 m (b) 6.4 m 
(c) 8.6 m (d) None of these 
The area of a quadrilateral is 420 m° and the 


perpendiculars drawn to one diagonal from the 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


opposite vertices are 18 m and 12 m. Then, the 
length of the diagonal is: 

(a) 32 m (b) 24 m 

(c) 28 m (d) None of these 

The area of a parallelogram is 72 cm? and its altitude 
is twice the corresponding base. The length of the 
base is: 

(a) 6 cm (b) 8 cm 

(c) 4 cm (d) None of these 

The area of a parallelogram is 240 cm’ and its height 
is 12 cm. The base of the parallelogram is: 

(a) 24 cm (b) 20 cm 

(c) 28 cm (d) None of these 

In a quadrilateral ABCD, the sides, AB, BC, CD, DA 
measure 20 m, 13 m, 17 m and 10 m, respectively and 
the diagonal AC is 21 m. The area of the quadrilateral 
is: 

(a) 210 m? 
(с) 240 т? 


(b) 220 m? 

(d) None of these 

If the two diagonals of a parallelogram are 72 cm 
and 30 cm respectively, then find its perimeter. 

(a) 156 cm (b) 164 cm 

(c) 172 cm (d) None of these 

If the base of a parallelogram is (x + 4), altitude to 
the base is (x — 3) and the area is (x? — 4), then the 
actual area is equal to: 
(a) 64 sq units 

(c) 60 sq units 


(b) 48 sq units 
(d) None of these 


In a parallelogram, the lengths of adjacent sides are 
12 cm and 14 cm, respectively. If the length of one 
diagonal is 16 cm, then find the length of the other 
diagonal. 


(a) 24.8 cm 
(c) 22.4 cm 


(b) 20.6 cm 
(d) None of these 


Find the perimeter of a circular plot which occupies 
an area of 154 m’. 

(a) 54 ш (0) 44 ш 

(с) 22 ш (d) 11 m 

The perimeter of a circle is equal to that of a square. 
Compare their areas. 

(a) 14:11 (b) 25:12 

(c) 24:7 (d) 22:7 

The length of a rectangle is thrice its breadth and 


its perimeter is 96 m. The area of the rectangle 
is: 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


(а) 288 m? (b) 442 т? 
(c) 438 m? (d) 432 m? 
A cow is tied by a rope at the corner of a rectangular 


field. If the length of the rope is 14 m, then the area 
of the field which the cow could graze is: 


(a) 77 m? (b) 308 m? 
(c) 23 m? (d) 154 т? 
The wheel of a scooter has diameter 70 cm. How 


many revolutions per minute must the wheel make 
so that the speed of the scooter is kept 66 Km/h? 


(a) 400 (b) 600 
(c) 500 (d) 800 
2 small circular parks of diameters 16 m, 12 m are to 


be replaced by a bigger circular park. What would be 
the radius of this new park, if the new park occupies 
same space as the two small parks? 


(a) 10 (b) 15 
(c) 20 (d) 25 
A rectangular park is 65 m long and 50 m wide. 


2 cross paths each 2 m wide are to be constructed 
parallel to the sides. If these paths pass through the 
centre of the rectangle and cost of construction is 
$17.25 рег т”, then find the total cost involved in the 
construction. 


(a) 22265.59 (b) 51772.45 
(c) 23898.50 (d) 58452.32 


The area of a trapezium is 2500 т”. One of its 
parallel sides is 75 m. If the distance between the 
two parallel sides is 40 m, then find the length of 
the other parallel side. 


(a) 20 m (b) 30 m 
(c) 40 m (d) 50 m 
The length of a rectangle exceeds its breadth by 3 cm. 


If the numerical values of the area and the perimeter 
of the rectangle are equal, then the breadth is: 


(a) 1 cm (b) 2 cm 

(c) 3 cm (d) 3.5 cm 

If the ratio of the areas of two squares is 9:1, then 
the ratio of their perimeters 1s: 

(a) 9:1 (b) 3:4 

(c) 3:1 (d) 1:3 

A square field with side 30 m is surrounded by a 


path of uniform width. If the area of the path is 256 
та>, then its width is: 
(a) 16 m 

(c) 4 m 


(b) 14 m 
(d)2 m 
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51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


A rope by which a calf is tied 1s increased from 12 
m to 23 m. How much additional grassy ground shall 
it graze? 

(a) 1120 m? 
(с) 1210 m? 


(b) 1250 m? 
(d) 1200 m? 


Four circular cardboard pieces, each of radius 7 cm 
are placed in such a way that each piece touches two 
other pieces. The area of the space enclosed by the 
four pieces is: 

(a) 21 cm? (b) 42 cm? 

(c) 84 cm? (d) 168 cm? 

The length and breadth of a rectangular field are in 
the ratio 5:3. If the cost of cultivating the field at 
25 paise per square metre is #6000, then find the 
dimensions of the field: 

(a) 250 m, 100 m (b) 50 m 30 m 

(c) 200 m, 120 m (d) Cannot be determined 
The cost of carpeting a room 5 m wide with carpet at 
33.50 per m! is #105. The length of the room is: 
(a) 3.5 m (b) 5m 

(c) 6 m (d) 6.5 m 

The length of a rectangular field is twice its breadth. 
If the rent of the field at $3500 per hectare is 228000, 


then find the cost of surrounding it with fence at $5 
per metre. 


(a) $6000 (b) 57000 

(c) 56500 (d) 58000 

The area of a rectangular field is 27000 m?. The 

ratio of its length and breadth is 6:5. The length and 

breadth of the field are respectively: 

(a) 180 m, 150 m (b) 200 m, 150 m 

(c) 180 m, 120 m (d) 150 m, 100 m 

The area of a sector of a circle of radius 5 cm, 

formed by an arc of length 3.5 cms, is: 

(a) 35 cm? (b) 17.5 cm? 

(c) 8.75 cm? (d) 55 cm? 

The length of a plot is double its width. If a square 
1 

piece of land of area 150 m? occupies 3 area of 

the plot, then what is the length of the plot? 

(a) 15 m (b) 7.5 m 

(c) 30 m (d) 10 m 

A wire is in the form of a semi-circle of 7 cm radius. 

The length of the wire will be: 

(a) 25 cm (b) 36 cm 

(c) 5 cm (d) 69 cm 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


A circular road runs round a circular ground. If the 
difference between the circumferences of the outer 
circle and the inner circle is 66 m, the width of the 
road is: 


(a) 21 m (b) 10.5 m 
(c) 7 m (d) 5.25 m 
If the area of a square 1s 50 sq units, then the area 


of the circle drawn on its diagonal is: 

(b) 50 z sq units 

(d) None of these 

A rectangular sheet of cardboard is of 4 cm x 2 cm. 
If a circle of greatest possible area is cut from it, 
then the area of remaining portion is: 

(a) (2 — л) cm? (b) (4 – л) cm? 

(c) (8 — л) cm? (d) (16 — л) cm? 

What is the radius of a circle, to the nearest cm, 
whose area is equal to the sum of the areas of 
the three circles of radii 22 cm, 19 cm and 8 cm, 
respectively? 


(a) 25 л sq units 
(c) 100 z sq units 


(a) 17 cm (b) 30 cm 
(c) 29 cm (d) 19 cm 
The length of a rectangle is increased by 33.33%. 


By what per cent should the width be decreased to 
maintain the same area? 


(a) 2596 (b) 33.33% 
(c) 22.596 (d) None of these 
If the area of a square is equal to the area of a 


rectangle 6.4 m long and 2.5 m wide, then each side 
of the square measures: 


(a) 8 m (b) 5.4m 

(c) 3.8 m (d) 4 т 

The diameters of two concentric circles are 8 cm 
and 10 cm. The area of the region between them is: 
(a) л em? (b) Зл cm? 

(с) бл cm? (d) 9л cm? 

The length of a rectangular room is 4 m. If it can 


be partitioned into two equal square rooms, what is 
the length of the partition in metres? 

(a) 1 (b) 2 

(c) 4 (d) Data inadequate 

A rectangular carpet has an area of 120 m? and a 
perimeter of 46 m. The length of its diagonal is: 
(а) 15 m (b) 16 m 

(c) 17 m (d) 20 m 

The side of a square is 22 m. What is the radius 
of the circle whose circumference is equal to the 
perimeter of the square? 
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70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


(a) 28 m (b) 3.5 m 

(c) 14m (d) 7 m 

A piece of wire 132 cm long is bent successively 
in the shapes of an equilateral triangle, a square, a 
regular hexagon, and a circle. Then, which has the 
largest surface area? 

(a) Equilateral triangle 

(b) Square 

(c) Circle 

(d) Regular hexagon 

If the radius of one circle is twelve times the radius 
of another, how many times does the area of the 
greater contain the area of the smaller? 

(a) 12 (b) 72 

(c) 144 (d) 96 

If the circumference of a circle is equal to the 
perimeter of a square, what is the ratio of the area 
of the circle to the area of the square? 

(a) 22:7 (b) 14:11 

(c) 11:7 (d) 4:1 

The length of a rectangular plot of land is three times 
as much as its breadth. A playground measuring 1200 


ft? occupies i of the total area of the plot. What is 


the length of the plot in feet? 
(a) 40 (b) 360 
(c) 120 (d) Data inadequate 


There are two squares s, and s,. The ratio of their 
areas is 4:25. If the side of s, is 6 cm, what is the 


side of s,? 
(a) 20 cm (b) 15 cm 
(c) 5 ст (d) 12 cm 


The radius of the wheel of a vehicle is 70 cm. The 
wheel makes 10 revolutions in 5 seconds. The speed 
of the vehicle is: 


(a) 29.46 Km/h (b) 31.68 Km/h 
(c) 36.25 Km/h (d) 32.72 Km/h 


A rectangular carpet has an area of 60 m’. Its diagonal 
and longer side together equal 5 times the shorter 
side. The length of the carpet is: 
(a) 5 m (b) 13 т 
(c) 14.5 m (d) 12 m 


A playground has the shape of a rectangle with 
two semi-circles on its smaller sides as diameters, 
added outside. If the sides of the rectangle are 36 
m and 24.5 m, then the area of the playground is: 


Ба 
use л = — 
7 


78. 


79. 


80. 


81. 


83. 


84. 


85. 


(a) 2259.529 m? (b) 1353.625 m? 
(с) 1139.523 m? (d) None of these 


A man runs around a circle of 50 m radius at a speed 
of 12 Km/h. Find the time taken by him for going 
around it ten times: 
(a) 10 minutes 

(c) 15.7 minutes 


(b) 12.5 minutes 
(d) None of these 


A room 5 m x 8 mis to be carpeted leaving a margin 
of 10 cm from each wall. If the cost of the carpet 
is #18 per т”, then the cost of carpeting the room 
will be: 

(a) 8702.60 
(c) “682.46 


(b) 2691.80 
(d) 2673.92 


The area of a big rectangle is equal to the area of 
a small rectangle. If the length of the big rectangle 
is equal to the length of the small rectangle and the 
width of big rectangle is 2 m, what is the width of 
a small rectangle? 
1 

(a) 3" (b) 1 m 
(c) 2m 

(e) None of these 


(d) Cannot be determined 


If the radius of a circle is reduced by 40%, then its 
circumference is reduced by: 

(a) 60% (b) 40% 

(c) 35% (d) 45% 


. A figure consists of a square of side ‘а’ m with 


semi-circles drawn on the outside of the square. The 
area (in m?) of the figure so formed will be: 


(a) à? (b) а? + 2ла? 
ла” 
(с) ала? (d) a + ЕЗ 
The area of a square field is 6050 m?. How much 


time it will take to reach from one of its corner to 
the opposite corner at the rate of 10 m in every 30 
seconds? 


(a) 55 minutes (b) 11 minutes 


(c) 22 minutes (d) 110 minutes 


If a regular hexagon is inscribed in a circle of radius 
r, then its perimeter is: 

(a) 3r (b) 6r 

(c) 9r (d) 12r 

2 poles 15 m and 30 m high stand upright in a 
playground. If their feet be 36 m apart, find the 
distance between their tops. 
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86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94, 


(а) 36 m 
(с) 15 m 


(b) 39 m 
(4) None of these 
4 
The length of a rectangular hall is 3 of its width. If 


the area of the hall is 300 т^, what is the difference 
between the length and the breadth? 


(a) 15 m (b) 20 m 
(c) 3 m (d) 5 m 
(e) 6 m 


Each side of an equilateral triangle is increased by 
1.596. The percentage increase in its area is: 

(a) 1.5% (b) 3% 

(c) 4.5% (d) 5.7% 

A rope, by which a horse is tied, is increased from 
12 to 23 m. How much additional ground will it be 
able to graze? 

(a) 1315 m? (b) 765 m? 

(c) 1210 m? (d) 1012 m? 

If a diagonal of a square is doubled, how does the 
area of the square change? 

(a) Becomes 4-fold (b) Becomes 3-fold 

(c) Becomes 2-fold (d) None of these 

If the sides of a rectangle are increased by 20%, the 
percentage increase in its perimeter is: 

(a) 80 (b) 40 

(c) 20 (d) None of these 

A circle road runs around a circular garden. If the 
difference between the circumference of the outer 
circle and the inner circle is 44 m, then find the 
width of the road. 

(a) 4 т (b) 7 m 

(c) 3.5 m (d) 7.5 m 

The length of a rectangular field is double its width. 
Inside the field there is a square-shaped pond 8 m 


1 
long. If the area of the pond is 8 of the area of the 


field, what is the length of the field? 
(a) 32 m (b) 64 m 

(c) 16m (d) 20 m 

(е) None of these 


A circular disc of area 0.497 m? rolls down a length 
of 1.76 Km. The number of revolutions it makes is: 


(a) 300 (b) 400 
(c) 600 (d) 4000 
If area of a triangle whose base is 6 cm is equal 


to the area of a circle of radius 6 cm, then find the 
height of this triangle: 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


(a) 10 cm (b) 22 cm 
(c) 12 cm (d) 18 cm 
The length of a ladder exactly equals the height of 


a wall. If the ladder is placed on a 2-feet tall stool 
placed 10 feet away from the wall, its tip just touches 
the top of the wall. The height of the wall in feet is: 


(a) 15 (b) 26 
(c) 28 (d) 32 
If the diagonal of a square is doubled to make another 


square, the area of the new square will: 


(a) Become 4-fold (b) Become 2-fold 

(c) Become 6-fold (d) Become 8-fold 

The area of a circle is 154 cm’. The length of an 
arc of the circle which subtends an angle of 45° at 
the centre is: 


(a) 11 cm (b) 5.5 cm 
(c) 7 cm (d) None of these 
A lawn is in the form of a triangle having its base 


and height in the ratio 2:3. The area of the lawn is 


= hectare. Find the base and height of the lawn. 


1 
(b) 50 m, 332m 


(a) 55 m, 34 m 3 
(c) 50 m, 35 m (d) Data inadequate 
A rectangular farm has to be fenced on one long 


side, one short side and the diagonal. If the cost of 
fencing is $10 per m, the area of the farm is 1200 
m? and the short side is 30 m long, how much would 
the job cost? 


(a) #700 (b) 21200 

(c) 21400 (d) 21500 

The diameter of a circle is 105 cm less than the 
circumference. What is the diameter of circle? 

(a) 44 cm (b) 46 cm 

(c) 48 cm (d) 49 cm 

A garden is 24 m long and 14 m wide. There is a 


path 1 m wide outside the garden along its sides. 
If the path is to be constructed with square marble 
tiles 20 cm x 20 cm, then find the number of tiles 
required to cover the path: 


(a) 1800 (b) 200 
(c) 2000 (d) 2150 
If the length of the diagonal of a rhombus is 80% 


of the length of the other diagonal, the area of the 
rhombus is how many times the square of the length 
of the longer diagonal? 


Mensuration I: Area and Perimeter 2 


(а) (b) 


(c) (d) 

103. ABCD is a trapezium in which AB || CD and AB = 
2CD. If its diagonals intersect each other at O, the 
ratio of the area of triangle AOB and COD is: 


Ajo t| 
Ble мы 


(a) 4:3 (b) 3:4 
(c) 9:16 (d) 43:2 


105. The area of the circle inscribed in an equilateral 


triangle of side 24 cm is: 
(а) 24 л cm? (b) 36 л cm? 
(с) 48 л cm? (d) 18 л cm? 


106. The radius of wheel is 1.4 decimetre. How many 


times does it revolve during a journey of 0.66 Km? 


"e De et (a) 375 (b) 750 
(с) 1:4 (d) 4:1 (c) 1500 (d) 3000 
104. The ratio of the corresponding sides of two similar 
triangles is 3:4. The ratio of their areas is: 
EXERCISE-2 


(BASED ON MEMORY) 


1. If the length of one side and the diagonal of a 
rectangle are 7 cm and 25 cm respectively, then find 
its perimeter (in cm). 

(a) 124 (b) 36 
(c) 62 (d) 72 
[SSC CHSL (10-2) Tier-I CBE, 2018] 


2. Find the perimeter (in cm) of a semicircle od radius 


28 cm. 
(a) 288 (b) 144 
(c) 121 (d) 242 


[SSC CHSL (1042) Tier-I CBE, 2018] 


3. In the given figure. ABCD is a square. EFGH is 
a square formed by joining mid points of sides of 
ABCD. LMNO is a square fanned by joining mid 
points of sides of EFGH. A circle is. Inscribed inside 
EFGH. If area of circles is 38.5 сш? then what is 
the area (in cm?) of square ABCD? 


A Е В 

















(а) 98 (b) 196 
(c) 122.5 (d) 171.5 
[SSC CGL Тіег-П CBE, 2018] 


4. ABC is a triangle. AB = 5 cm. AC = V41 cm. and 


BC = 8 cm. AD is perpendicular to BC. What is the 
area (in cm’) of triangle ABD? 


(a) 12 (b) 6 


(c) 10 (d) 20 
[SSC CGL Tier-II CBE, 2018] 


. In the given figure, POR is a triangle and quadrilateral 


ABCD is inscribed in it QD = 2 cm. QC = 5cm. CR 
= 3 cm. BR = 4 cm. PB = 6cm. What is the area 
(In cm’) of the quadrilateral ABCD? 














P 
A 
B 
D 
Q С R 
(a) = (b) 20 
(с) m (d) 2 


[SSC CGL Тїег-П CBE, 2018] 


. In the given figure, ABCD is a square of side 14 


cm. E and F are mid-points of sides AB and DC 
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respectively. EPF is a semicircle whose diameter is 
EF. LMNO is square. What is the area (In cm?) of 
the shaded region? 














A E B 
"p 
P L N 
АҢ О 
D F С 
(а) 108.5 (b) 94.5 
(c) 70 (d) 120 


[SSC CGL Tier-II CBE, 2018] 


. In the given figure, ABCDEF is a regular hexagon 
whose side is 6 cm. APF, QAB, DCR and DES are 
equilateral triangles. What is the area (In cm?.) of 
the shaded region? 


p Q 
A 
F B 
E C 
D 
S R 
(a) 2445 (b) 18,3 
(c) 7243 (d) 3643 


[SSC CGL Tier-II CBE, 2018] 


. In the given figure radius of a circle is 14/2 ст. 
PQRS is a square. EFGH, ABCD. WXYZ and LMNO 
are four identical squares. What Is the total area (In 
cm’) of all the small squares? 


үү X 











10. 


11. 


12. 


13. 


(a) 31.36 
(c) 62.72 


(b) 125.44 
(d) 156.8 
[SSC CGL Tier-II CBE, 2018] 


. In the given figure, AB AE. EF, FG and GB are 


semicircles. AB = 56 cm. and AE = EF = FG = GB. 
What is the area (In cm) of the shaded region? 





A E F G B 


(a) 414.46 (b) 382.82 
(c) 406.48 (d) 394.24 
[SSC CGL Тіег-П CBE, 2018] 


The length and breadth of a rectangle are increased 
by 10% and 20% respectively. What will be the 
percentage increase in the area of rectangle? 
(a) 30% (b) 32% 
(c) 28% (d) 33% 

[SSC CHSL (10+2) Tier-I CBE, 2018] 
A circular wire of length 168 cm is cut and bent in 
the form of a rectangle whose sides are in the ratio 
of 5:7. What is the length (in cm) of the diagonal 
of the rectangle? 


(a) 44127 (b) 43137 
(с) 41813 (d) 43626 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


AABC is similar to АРОК. Length of AB is 16 cm 
and length of the corresponding side PQ is 9 cm. 
If area of AABC is 1024sq cm, what is the area of 
АРОК? 
(а) 768 sq. cm. (b) 32 sq. ст 
(с) 324 sq. cm. (d) 128 sq. cm 

[SSC CHSL (10+2) Tier-I CBE, 2017] 


In AABC, a line parallel to side BC cuts the sides 
AB and AC at points D and E respectively and also 
point D divides AB In the ratio of 1:4. If area of 
ДАВС is 200 cm’, then what is the area (іп cm?) of 
quadrilateral DECB? 


(a) 192 (b) 50 
(c) 120 (d) 96 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


14. 


15. 


16. 


17. 


18. 


In the given figure, PB is one-third of AB and BQ 
is one-third of BC. If the area of BPDQ is 20 cm? 
then what is the area (in cm’) of ABCD? 











A P B 
D C 
(a) 45 (b) 30 
(c) 40 (d) 60 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


The area of a circle is same as the area of a square. 
What is the ratio of the diameter of the circle and 
diagonal of the square? 


(а) 1:4л (b) 2: М 
(c) 42:47 (d) 1: x 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


In AABC, AD and AE are bisectors of ZBAC and 
ZBAD respectively. If ZBAE = 30°, AE = 9 cm and 
EC = 15 cm, what is the area (In cm?) of AAEC? 
(a) 36 (b) 54 
(c) 72 (d) 216 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
In the given figure, triangle ABC is drawn such that 
AB is tangent to a circle at A whose radius is 10 cm 
and BC passes through centre of the circle. Point C 
lies on the .circle. If BC = 36 cm and AB = 24 cm, 
then what is the area (in cm?) of triangle ABC? 


(a) 134.5 
(c) 168 


(b) 148 

(d) 180 
[SSC CGL Tier-I CBE, 2017] 
The tangents drawn at points A and B of a circle 
with centre O, meet at P If ZAOB = 120? .and AP 
= 6 cm, then what is the area of triangle APB (in 
cm’)? 


(а) 6/3 
(c) 9 


(b) 8,3 
(d) 93 
[SSC CGL Tier-I CBE, 2017] 


20. 


21. 


22. 


23. 


24. 


25. 
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D and E are points on sides and AC of AABC. DE 
is parallel to BC. If.AD: DB = 2: 3, what is the ratio 
of area of AADE and area of quadrilateral BDEC? 
(a) 4: 21 (b) 4: 25 
(c) 4: 29 (d) 4: 9 

[SSC CHSL (10-2) Tier-I CBE, 2017] 
Three circles of radius 21 cm are placed in such a 
way: that each circle touches the other two. What is 
the area of the portion enclosed by the three circles? 
(In sq. cm) 


(а) 4415/3 – 693 (b) 8824/3 – 693 
(c) 882453 — 462 (d) 44143 – 462 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


If the area of a square is increased by 4495, retaining 
its shape as a square, each of its sides increases by: 


(a) 19% (b) 21% 
(c) 22% (d) 20% 
[SSC CAPFs (CPO) SI & ASI Delhi Police, 


2017] 


A cylindrical vessel of height 5 cm and radius 4 
cm is completely filled with sand. When this sand 
is poured out it forms a right circular cone of radius 
6 cm. what will be the height of this cone? 


(Take л + 2) 


(а) 6.67 сш (0) 2.22 сш 
(с) 3.33 сш (4) 1.67 сш 
[SSC CHSL (10+2) Tier-I (CBE), 2017| 


A solid metallic sphere of radius 21 cm is melted 
and recast into a cone with diameter of the base as 
21 cm. What is the height (in cm) of the cone? 
(a) 336 (b) 112 
(c) 224 (d) 66 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
Three equal circles of unit radius touch one another. 
Then the area of the circle circumscribing in the three 
circles is 


(а) 6л(2-43) (b) (2+8) 


(d) 32(2+3) 


[SSC CPO, 2016] 
In A ABC and A POR ZB = ГО, ZC = ZR. M 
is the mid-point of side QR. If AB:PQ = 7:4, then 
area (AABC) is 
area(APMR) 


(c) z (2-45) 





26. 


27. 


28. 


29. 
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(a) (b) 1 


м | = 


(а) 1 


[SSC CAPFs (CPO) SI & ASI, Delhi Police, 
2016] 


If D, E and F are the mid-points of the sides of an 
equilateral triangle ABC, then the ratio of the area 
of triangle DEF and DCF is: 


A 
Е F 
B D C 
(a) 1.1:1 (b) 1:1.1 
(c) 0.9:1 (d) 1:1 


[SSC CGL Tier-I (CBE), 2016] 


In figure, DE || BC. If DE = 3cm BC = 6 cm and 
area of AADE = 15 sq. cm, then the area of AABC 
is 





A 
D E 
B C 
(a) 75 sq. cm. (b) 45 sq. cm. 
(c) 30 sq. cm. (d) 60 sq. cm. 


[SSC CGL Tier-I CBE, 2016] 


The length and breadth of a rectangular place of a 
land are in a ratio 5: 3. The owner spent $6000 for 
surrounding it from all sides at “7.50 per metre. The 
difference between its length and breadth is 


(a) 50 metre (b) 100 metre 
(c) 150 metre (d) 250 metre 
[SSC CGL Tier-II (CBE), 2016] 


The length of the two parallel sides of a trapezium 
are 16m and 20m respectively. If its height is 10m 
its area in square metre is 


(a) 360 (b) 260 
(c) 240 (d) 180 
[SSC CGL Tier-I (CBE), 2016] 


30. 


31. 


32. 


33. 


34. 


35. 


36. 





Three medians AD, BE and CF of AABC intersect 
at G. The area of AABC is 36 sq. cm. Then the area 
of A CGE is 
(a) 12 sq. em. 
(c) 9 sq. em. 


(b) 6 sq. cm. 
(d) 18 sq. cm. 
[SSC CGL Tier-I (CBE), 2016] 


A rectangular plot has a concrete path running in 
the middle of the plot parallel to the breadth of the 
plot. The rest of the plot is used as a lawn, which 
has an area of 240 sq m. If the width of the path 
is 3m and the length of the path is greater than its 
breadth by 2m, what is the area of the rectangular 
plot? (in sq m) 


(a) 255 (b) 168 
(c) 288 (d) 360 
(e) 224 


[LIC, 2015] 


The sides of a triangle having area 7776 sq. cm are 
in the ratio 3:4:5. The perimeter of the triangle is 
(a) 400 cm (b) 412 cm 
(c) 424 cm (d) 432 cm 

[SSC, 2015] 
In AABC, a line through A cuts the side BC at 
D such that BD:DC - 4:5. If the area of AABD 
= 60 cm’, then the area of AADC is 
(а) 50 cm? (b) 60 cm? 
(c) 75 cm? (d) 90 cm? 

[SSC, 2015] 
The area of an isosceles trapezium is 176 cm? and 
the height is 2/11" of the sum of its parallel sides. 
If the ratio of the length of the parallel sides is 4 : 
7, then the length of a diagonal (in cm) is 
(a) 28 (b) 24 


(c) 4137 (d) 24137 

[SSC, 2015] 
In trapezium ABCD, AB || CD and AB = 2CD. Its 
diagonals intersect at O. If the area of A AOB - 84 
cm’, then the area of A COD is equal to 
(a) 21 cm? (b) 42 cm? 
(c) 72cm? (d) 26 cm? 

[SSC, 2015] 


The perimeter of a rhombus is 60 cm and one of 
its diagonal is 24 cm. The area (in sq.cm) of the 
rhombus is 
(a) 432 
(c) 108 


(b) 216 
(d) 206 
[SSC, 2015] 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


ABCD is a cyclic quadrilateral. АВ апа DC when 
produced meet at P, if PA = 8 cm, PB = 6 cm, PC 
= 4 cm, then the length (in cm) of PD is 
(a) 8 (b) 10 
(c) 12 (d) 6 

[SSC, 2015] 


Two circles touch externally. The sum of their areas 
is 130z sq cm and the distance between their centres 
is 14cm. The radius of the smaller circle is: 
(a) 3 cm (b) 4 cm 
(c) 5 cm (d) 2 cm 

[SSC, 2015] 


A circular swimming pool is surrounded by a 
concrete wall 4m wide. If the area of the concrete 
wall surrounding the pool is 11/25 that of the pool, 
then the radius (in m) of the pool is: 
(a) 16 (b) 20 
(c) 30 (d) 8 

[SSC, 2015] 
AB and CD are two parallel chords of a circle lying 
on the opposite side of the centre and the distance 
between them is 17cm. The length of AB and CD 
are 10cm and 24 cm respectively. The radius (in cm) 
of the circle is:- 
(a) 18 
(c) 13 


(b) 15 
(d) 9 

[SSC, 2015] 
A conical iron piece having diameter 28cm and 
height 30cm is totally immersed into the water of 
a cylindrical vessel, resulting in the rise of water 
level by 6.4cm. The diameter, in cm, of the vessel 
18:- 


(а) 35 (5) 32 


(c) 3.5 (d) 2 
[SSC, 2015] 


If the altitude of an equilateral triangle is 13.3 cm, 
then its area would be: 


(а) 12 cm? 
(с) 36.3 cm? 


(b) 72 cm? 
(d) 1444/3 cm? 
[SSC, 2015] 


ABCD is a trapezium with AD and BC parallel sides. 
E is a point on BC. The ratio of the area of ABCD 
to that of AED is: 


44. 


45. 


46. 


47. 


48. 


AD BE 

a) — b) — 

e) BC 0) ЕС 
AD+BE AD+BC 

(je (ау =" 
AD+CE AD 


[SSC, 2014] 


In an equilateral triangle of side 24 cm, a circle is 
inscribed touching its sides. The area of the remaining 


portion of the triangle is (3 = 1.732): 


(a) 98.55 cm? (b) 100 cm? 
(c) 101 cm? (d) 95 cm? 

[SSC, 2014] 
Perimeter of a rhombus is 2p units and sum of length 


of diagonals is m units, then area of the rhombus is: 


l a : 
(а) 1^9 sq units 
l a | 
(b) "Р sq units 
los 2 : 
(с) а — p^ ) sq units 


(d) р — т?) sq units 


[SSC, 2014] 


Two sides of a plot measuring 32 m and 24 m and 
the angle between them is a perfect right angle. The 
other two sides measure 25 m each and the other 
three angles are not right angles. The area of the 
plot in m? is: 


(a) 768 (b) 534 
(c) 696.5 (d) 684 

[SSC, 2014] 
A is the centre of circle whose radius is 8 and B is 


the centre of a circle whose diameter is 8. If these 
two circles touch externally, then the area of the 
circle with diameter AB is: 


(a) 36 л (b) 64 x 
(c) 144 л (d) 256 л 

[SSC, 2014] 
The perimeters of a circle, a square and an equilateral 


triangle are same and their areas are C, S and T 
respectively. Which of the following statement is 
true? 

(a) C=S=T 
(c) C<S<T 


(bt) C>S>T 
(д 5<С<Т 
[SSC, 2014] 
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49. 


50. 


51. 


52. 


53. 


54. 


55. 


A wire of length 44 cm is first bent to form a circle 
and then rebent to form a square. The difference of 
the two enclosed areas is 
(а) 44 cm? (b) 33 cm? 
(с) 55 сіп? (d) 66 cm? 

[SSC, 2014] 
ABCD is a parallelogram in which diagonals AC 
and BD intersect at O. If E, F, G and H are the mid 
points of AO, DO, CO and BO respectively, then 
the ratio of the perimeter of the quadrilateral EFGH 
to the perimeter of parallelogram ABCD is 
(а) 1:4 (b) 2:3 
(c) 1:2 (d) 1:3 

[SSC, 2014] 


On decreasing each side of an equilateral triangle by 


2 cm, there is a decrease of 44/3 cm? in its area. The 
length of each side of the triangle is 
(a) 6 cm (b) 8 cm 
(c) 3 cm (d) 5 cm 
[SSC, 2014] 


A circular wire of diameter 112 cm is cut and bent 
in the form of a rectangle whose sides are in the 
ratio of 9 : 7. The small side of the rectangle is 
(a) 67 cm (b) 87 cm 
(c) 77 cm (d) 97 cm 

[SSC, 2014] 
A parallelogram has sides 60 m and 40 m and one 
of its diagonals is 80 m long. Its area is 


(b) 4504/15 m? 
(d) 600415 m? 
[SSC, 2014] 


A lawn is in the form of a rectangle having its 
breadth and length in the ratio 3:4. The area of the 


(a) 4004/15 m? 
(c) 500415 m? 


lawn is T hectare. The breadth of the lawn is: 


(a) 25 metres 
(c) 75 metres 


(b) 50 metres 
(d) 100 metres 
[SSC, 2013] 


The area of a rectangle is thrice that of a square. 
The length of the rectangle is 20 cm and the breadth 


of the rectangle is 3 times that of the side of the 
2 


square. The side of the square (in cm) is: 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


(a) 10 (b) 20 
(c) 30 (d) 60 

[SSC, 2013] 
The diagonals of a rhombus are 12 cm and 16 cm. 
The length of one side is: 
(a) 8 cm (b) 6 cm 
(c) 10 cm (d) 12 cm 

[SSC, 2013] 
The diameter of a circular wheel is 7 m. How many 


revolutions will it make in travelling 22 Km? 


(a) 100 (b) 400 
(c) 500 (d) 1000 

[SSC, 2013] 
The area of an equilateral triangle is 9./3 m?. The 
length (in m) of the median is: 
(а) 2/3 (b) 3-3 
(c) 342 (4) 2,2 

[SSC, 2013] 
How many tiles, each 4 decimetres square, will be 


required to cover the floor of a room 8 m long and 
6 m broad? 


(a) 200 (b) 260 
(c) 280 (d) 300 
[SSC, 2013] 

The area of the circumcircle of an equilateral triangle 
is Зл cm’. The perimeter of the triangle is: 
(a) 343 cm (b) 9 cm 
(c) 18 cm (d) 3 cm 

[SSC Assistant Grade III, 2013] 
In ААВС, ZA = 90? and ADLBC where D lies on 


BC. If BC = 8 cm, AC = 6 cm, then AABC:AACD 
is: 

(a) 4:3 
(c) 16:9 


(b) 25:16 
(d) 25:9 
[SSC Assistant Grade III, 2013] 


The sides of a triangle are in the ratio Us and 


its perimeter is 91 cm. The difference of the length 
of the longest side and that of the shortest side is: 


(a) 19 (b) 20 
(c) 28 (d) 21 

[SSC Assistant Grade III, 2013] 
The perimeter of an isosceles right-angled triangle 


is 2p cm. Its area is: 
(а) (3+2V2)pcom* (b) (3-242) p? ст? 
(с) (2-V2)pem? — (d) (2442)р cm? 


[SSC Assistant Grade III, 2013] 
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64. 


65. 


The ratio between the areas of two circles is 4:7. 
What will be the ratio of their radii? 
(a) 2:47 (b) 4:7 
(c) 16:49 (d) 4:47 
[SSC Assistant Grade III, 2013] 


The perimeter of a non-square rhombus is 20 cm. One 
of its diagonals is 8 cm. The area of the rhombus is: 
(a) 28 cm? (b) 20 cm? 
(с) 22 cm? (d) 24 сп? 

[SSC Assistant Grade ІП, 2013] 


Directions (66—67): Study the following diagram to 
answer the questions. 


66. 


67. 


68. 


69. 


E 





If the diameter of each circle is 14 cm and DC = 
CE, the area of ABDE is: 


(a) 784 cm? (b) 748 cm? 
(c) 874 cm? (d) 441 cm? 
(е) None of these 
[IBPS PO/MT, 2013] 


The area of the shaded region of square ABCD is: 
(a) 186 cm? (b) 168 cm? 
(c) 188 cm? (d) 441 cm? 
(е) None of these 
[IBPS PO/MT, 2013] 


What is the area of a given right-angled triangle? 


I. The length of the hypotenuse is 5 cm. 

II. The perimeter of the triangle is four times that 
of itsbase. 

III. Oneof the angles of the triangle is 60°. 


(a) Only II (b) Only III 
(c) Either II or III (d) Both I and III 
(e) Question cannot be answered even with the 
information in all three statements 
[IBPS PO/MT, 2013] 


The sides of a triangle are 50 cm, 78 cm and 112 
cm. The smallest altitude is: 


(a) 20 cm (b) 30 cm 
(c) 40 cm (d) 50 cm 
[SSC Assistant Grade III, 2012] 


70. 


71. 


72. 


73. 


74. 


75: 


76. 


In a triangle АВС, АВ + BC = 12 cm, BC + CA =14 
cm and СА + AB = 18 cm. Find the radius of the circle 
(in cm) which has the same perimeter as the triangle. 


7 
(a) (b) 5 


(с) 


NISO моіе 


11 
d — 
(а) 2 

[SSC, 2012] 


А playground is in ће shape of a rectangle. A sum 
of 31,000 was spent to make the ground usable at the 
rate of 25 paisa per m’. The breadth of the ground 
is 50 m. If the length of the ground is increased by 
20 m, what will be the expenditure in rupees at the 
same rate рег m? 


(a) 1,250 
(c) 1,500 


(b) 1,000 
(d) 2,250 

[SSC, 2012] 
The lengths of three medians of a triangle are 9 cm, 
12 cm and 15 cm. The area (in cm?) of the triangle 
is: 


(a) 24 (b) 72 
(c) 48 (d) 144 

[SSC, 2012] 
A circle and a rectangle have the same perimeter. 


The sides of the rectangle are 18 cm and 26 cm. 


The area of the circle is тас л = 2 


(а) 125 cm? (b) 230 em? 
(c) 550 cm? (d) 616 cm? 

[SSC, 2012] 
The area of a circle is increased by 22 cm? when 


its radius 1s increased by 1 cm. The original radius 
of the circle is: 


(a) 3 cm (b) 5 cm 
(c) 7 cm (d) 9 cm 

[SSC, 2012] 
The sum of all interior angles of a regular polygon is 


twice the sum of all its exterior angles. The number 
of sides of the polygon is: 


(a) 10 (b) 8 
(c) 12 (d) 6 

[SSC, 2012] 
If the diagonals of a rhombus are 8 and 6, then the 
square of its size is: 
(a) 25 (b) 55 
(c) 64 (d) 36 


[SSC, 2012] 
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77. 


78. 


79. 


80. 


81. 


82. 


83. 


The area of the square inscribed in a circle of radius 
8 cm is: 

(a) 256 cm? 
(c) 128 cm? 


(b) 250 cm? 
(d) 125 cm? 
[SSC, 2012] 


The area of a square is 1444 square metres. The 


breadth of a rectangle is 2 the side of the square 


and the length of the rectangle is thrice its breadth. 
What is the difference between the area of the square 
and the area of the rectangle? 
(а) 1152.38 т? (b) 1169.33 т? 
(с) 1181.21 т? (d) 1173.25 т? 
(е) None of these 

[IBPS PO/MT, 2012] 


What would be the cost of laying a carpet on a floor 
which has its length and breadth in the respective 
ratio of 32:21 and where its perimeter is 212 feet, if 
the cost per square foot of laying the carpet is 32.5? 
(a) 56720 (b) 35420 
(c) #7390 (d) Cannot be determined 
[Rajasthan Grameen Bank PO, 2011] 
The circumference of 2 circles is 83 m and 220 m, 


respectively. What is the difference between the area 
of the larger circle and the smaller circle? 


(а) 3422 m? (b) 3242 т? 
(с) 3244 m? (а) None of these 
[Corporation Bank PO, 2011] 


What is the area of the following figure? 


-— — 53 т 


=a 


(b) 1940 cm? 
(d) Cannot be determined 


(а) 2504 сш? 
(с) 2100 cm? 


The length of a rectangle is twice the diameter of a 
circle. The circumference of the circle is equal to the 
area of a square of side 22 cm. What is the breadth 
of the rectangle if its perimeter is 668 cm? 
(a) 24 cm (b) 26 cm 
(c) 52 cm (d) Cannot be determined 
[Union Bank of India PO, 2011] 
A square is of area 200 m?. A new square is formed 
in such a way that the length of its diagonal is /2 
times of the diagonal of the given square. Then the 
area of the new square formed is: 


84. 


85. 


86. 


87. 


88. 


(b) 4004/2 m? 
(d) 800 m? 


(a) 20042 m? 
(c) 400 m? 
[SSC, 2011] 


If the length of a rectangular field is increased by 

20% and the breadth is reduced by 20%, the area 

of the rectangle will be 192 m?. What is the area of 

the original rectangle? 

(а) 184 m? 

(c) 204 m? 

(e) None of these 
[SBI Associates Banks PO, 2011] 


(b) 196 m? 
(d) 225 m? 


Inside a square plot, a circular garden is developed 
which exactly fits in the square plot and the diameter 
of the garden is equal to the side of the square plot 
which is 28 m. What is the area of the space left 
out in the square plot after developing the garden? 
(a) 98 m* (b) 146 т? 
(c) 84 m? (d) 168 m? 
(e) None of these 

[SBI Associates Banks PO, 2011] 
What is the cost of flooring a rectangular hall? 
Statements: 
I. The length of the rectangle is 6 meters. 
II. The breadth of the rectangle is 2/3 of its length. 
III. The cost of flooring the area of 100 cm? is #45. 
(a) Only I and III 
(b) Only II and III 
(c) All L II and III 
(d) Question cannot be answered even with data in 

all three statements. 

(e) None of these 

[SBI Associates Banks PO, 2011] 


The length of a rectangle is 3/5 of the side of a 
square. The radius of a circle is equal to side of the 
square. The circumference of the circle is 132 cm. 
What is the area of the rectangle if the breadth of 
the rectangle is 8 cm? 
(a) 112.4 cm? 

(c) 100.8 cm? 

(e) None of these 


(b) 104.2 cm? 
(d) Cannot be determined 


[IOB PO, 2011] 


The smallest side of a right-angled triangle is 8 cm 
less than the side of a square of perimeter 56 cm. 
The second largest side of the right-angled triangle 
is 4 cm less than the length of the rectangle of area 
96 cm? and breadth 8 cm. What is the largest side 
of the right-angled triangle? 
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89. 


90. 


91. 


92. 


93. 


94. 


(а) 20 cm 
(c) 10 cm 
(е) None of these 


(b) 12 cm 
(d) 15 cm 


[IOB PO, 2011] 


The sum of the circumference of a circle and the 
perimeter of a square is equal to 272 cm. The diameter 
of the circle is 56 cm. What is the sum of the areas 
of the circle and the square? 


(а) 2464 сіп? (b) 2644 сіп? 
(с) 3040 cm? (4) Cannot be determined 
(е) None of these 

[Allahabad Bank PO, 2011] 


The largest and the second largest angles of a triangle 
are in the ratio of 4: 3. The smallest angle is half 
the largest angle. What is the difference between the 
smallest and the largest angles of the triangle? 
(a) 30° (b) 60° 
(c) 40° (d) 20° 
(е) None of these 

[Allahabad Bank PO, 2011] 


The ratio of the 3 angles of a quadrilateral is 13:9:5. 
The value of the 4 angle of the quadrilateral is 36°. 
What is the difference between the largest and the 
second smallest angles of the quadrilateral? 
(a) 104° (b) 108° 
(c) 72° (d) 96° 
(е) None of these 

[Allahabad Bank PO, 2011] 


The circumference of two circles is 88 metres and 220 

metres respectively. What is the difference between 

the area of the larger circle and that of the smaller 

circle? 

(а) 3422 m? 

(с) 3244 п? 

(е) None of these 
[Corporation Bank PO, 2011] 


The area of a square 18 196 cm’. whose side is half 
the radius of a circle. The circumference of the circle 
is equal to breadth of a rectangle, if perimeter of 
the rectangle is 712 cm. What is the length of the 
rectangle? 


(a) 196 cm? 
(c) 180 em? 


(b) 3242 m? 
(а) 3424 m? 


(b) 186 cm? 
(d) 190 cm? 
[OBC PO, 2010] 


The sides of a right-angled triangle forming right 
angle are in the ratio 5:12. If the area of the triangle 
is 270 cm’, then the length of the hypotenuse 
is: 


95. 


96. 


97. 


98. 


99. 


100. 


(a) 39 cm (b) 42 cm 
(c) 45 cm (d) 51 cm 

[SSC, 2010] 
If the measures of a diagonal and the area of a 


rectangle are 25 cm and 168 ст? respectively, what 
is the length of the rectangle? 


(a) 31 cm (b) 24 cm 
(c) 17 cm (d) 27 cm 

[SSC, 2010] 
A General, while arranging his men, who were 6000 


in number, in the form of a square, found that there 
were 71 men leftover. How many were arranged in 
each row? 


(a) 73 (b) 77 
(c) 87 (d) 93 

[SSC, 2010] 
If the length of a rectangle is increased by 10% and 


its breadth is decreased by 10%, then its area: 


(a) decreases by 1% (b) increases by 1% 


(c) decreases by 2% (4) remains unchanged 


[SSC, 2010] 


If the length of a rectangle is increased in the ratio 
6:7 and its breadth is diminished in the ratio 5:4 
then its area will be diminished in the ratio: 


(a) 17:16 (b) 15:14 
(c) 9:8 (d) 8:7 

[SSC, 2010] 
3 horses are tethered at 3 corners of a triangular 


plot of land having sides 20 m, 30 m and 40 m 
each with a rope of length 7 m. The area (in m?) 
of the region of this plot, which can be grazed by 
the horses, is: 


(us T= 2| 
7 


(а) 2 (b) 75 
3 
(c) 77 (d) 80 
[SSC, 2010] 
A wire, when bent in the form of a square, encloses 


a region of area 121 cm’. If the same wire is bent 
into the form of a circle, then the area of the circle 
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101. 


102. 


103. 


(a) 150 cm? (b) 152 cm? 
(c) 154 cm? (d) 159 cm? 

[SSC, 2010] 
The ratio of the area of a sector of a circle to the 


area of the circle is 1:4. If the area of the circle is 
154 cm’, the perimeter of the sector is: 


(a) 20 cm (b) 25 cm 
(c) 36 cm (d) 40 cm 

[SSC, 2010] 
The sum of the areas of the 10 squares, the lengths of 


whose sides are 20 cm, 21 cm, ..., 29 cm respectively 
18: 

(a) 6085 cm? 
(с) 2470 cm? 


(b) 8555 cm? 
(d) 11025 ст? 
[SSC, 2010] 


The angles of a quadrilateral are in the ratio of 

2:4:7:5. The smallest angle of the quadrilateral is 

equal to the smallest angle of a triangle. One of the 

angles of the triangle is twice the smallest angle of 

the triangle. What 1s the second largest angle of the 

triangle? 

(a) 80° 

(c) 120? 

(e) None of these 
[Central Bank of India PO, 2010] 


(b) 60? 
(d) Cannot be determined 


104. 


105. 


106. 


The area of a square is 1024 cm?. What is the ratio 
of the length to the breadth of a rectangle whose 
length is twice the side of the square and breadth 
is 12 cm less than the side of this square? 
(a) 5:18 (b) 16:7 
(c) 14:5 (d) 32:5 
(e) None of these 

[Central Bank of India PO, 2010] 


The perimeter of a square is equal to twice the 
perimeter of a rectangle whose dimensions are: length 
8 cm and breadth 7 cm. What is the circumference 
of a semicircle whose diameter is equal to the side 
of the square? 
(Rounded off of the decimal place) 
(a) 38.57 cm (b) 23.57 cm 
(c) 42.46 cm (d) 47.47 cm 
(e) None of these 

[Punjab and Sind Bank PO, 2010] 


The circumferences of two circles are 132 metres 
and 176 metres respectively. What is the difference 
between the area of the larger circle and that of the 
smaller circle? 
(а) 1048 m? 

(с) 1078 п? 

(е) None of these 


(b) 1076 m? 
(d) 1090 m? 


[Indian Bank PO, 2010] 
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201: А \ 1 7. (b) 8. 
15. (a) 16. : : . (a) 20. (b) 21. 
28. (a) 29. : x : 33. (c) 34. 
41. (a) 42. : Р : 46. (c) 47. 
54. (c) 55. à 4 : 59, (5) 60. 
67. (b) 68. : : | 72. (b) 73. ! 75. 
80. (a) 81. р : А 85. (b) 86. : 88. 
93. (b) 94. А : А 98. (b) 99. 


105. (c) 106. (b) 
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| | EXPLANATORY ANSWERS [| 
EXERCISE-| 
1. (с) Let, a = 15 m, b = 16 m, c = 17 m. 2. (a) Height of the triangle = (6.5)? — 6? 
Then, s= LM UL = 24 m. = 44225-36 
= 625 28. 
Area = 455 - aXs - bXs — c) Quse 
| 1 | 
= \/24(24—15)(24—16)(24—17) ушын рше ре) 


= \/24х9х8х7 
= 412096 224421 m?. 


"E x 6 x 2.5 = 7.5 т. 
2 
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3. (b) Each side = 12 cm 5 
c= — х 36 = 15 ст 
Then, s = 12412-12 - 18. 12 
: $ = cad ELS = 18 cm 
Area — 41808-12)18-12)18-12) Е СЛО 
= VIBKOXO6K6 =- х 12 x height ^o Area = з(5—а)(5—Ь)(5—с) 
B = 41808-9)18-12)18-15) 
: 3643 
or, height = —— = 6y3 сш. = J18x9x6x3 
4. (b) Let, the length of equal sides be x. = ү92х22х32 =9 х2 х3 = 54 cm’. 
х+х+64 8. (с) We have, 2s = 50 + 78 + 112 = 240 
Then, s = ———— =x + 32. . 
2 4 s = 120. 


Area = 1600 m’. 
= \/(х+32)(х +32— х)(х +32- x)(x +32 - 64) 





Area = J120(120 50)(120 — 78)(120 - 112) 


























= 4120x70x42x8 
= 4G 32)x32x32x (x -32) | 
= N2 х5х3х7х5х2х2х7х3х2” 
2 Го 2 
or, 1600 = 32 Vx – 32 -24х5х2х7- 1680 m? 
2 2 = 
=> vx -32 = 50 1 х. k= 1680, 
or, x = 32? + 50? = 1024 + 2500 = 3524. 2 
x = 59.36 m. where A is the length of perpendicular 
2 1680x2 
B dei po tein 0 ад № h= = 30 m. 
2 2 112 
Area = 1/35(35 - 20)(25 - 21)(35 - 29) 9. (a) Let, BC be the ladder. 
zs [35x15x14x6 Then, BC = 4122 +5? = 13 m. 
= [52 72 x3? х2? C 


=5x7x3 x2 = 210 m’. 
6. (a) We have, a + b + 20 = 2 x 24 
a+b=28 (0) 12 ш 
А 


10. (c) BC = 4(65)-(63)-16 
CD = (65) - (56) = 33. 


B C 











b -. Width of the street 

By Pythagores Theorem, а? + b? = 400 = 16 + 33 = 49 cm. 

(a + by = 28 A E 

2 ЖЫ R2 » 
— 28 E 407) 28 на — 192 
бу e 
a-b= (a+b) -4ab 63 ст % © 56:11 
= ¥784-4x192 =4 ...(2) 

Solving (1) and (2), we get 
a = 16 cm and b = 12 cm. B C D 


7. (b) The sides of the triangle are 


3 4 11. (c) Given: E xxxh=x 
шатын аты ы 2 


h = 2x. 
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12. (c) Let, the base be 3x. 
Then, the height is 4x. 


Given: : x 3x x 4x = 150 > х = 5. 
Base = 3 x 5 = 15 m and height = 4 x 5 = 20 m. 


495.72 


13. (c) Area of field = x 10000 


= 135000 т> 
Let, the height be x. 
Then, base = 3x. 


We have, i x x x 3x = 135000 


=> x = 90000 or x = 300. 
Height = 300 m and base = 3 x 300 = 900 m. 
14. (c) Let, the original sides be а, b, c, then 


1 
= —(а+Ь+с 
5 29 c) 





and area of the triangle = Js ays —b)(s—c) 





For the new triangle, the sides are 2a, 2b, 2c. 
Then, S = 5 Qa + 2b +20) ca & b c 25. 


Area of new triangle 





JS(S – 2a)(S – 2Ь)($ - 2с) 








= ,/2s(2s – 2а)(25 - 2b)2s - 2с) 





/16s(s – а)(ѕ — Ь)(5 — с) 





= 4 Ns(s - a) - bXs — c) 
— 4 x (area of original triangle). 
15. (a) The third side of the triangle 
= 324 — (85 + 154) = 85 m. 
a+b+c 324 


2 
Area of the triangle 


Js(s —a)(s — Б)(5 —c) 
J162(162 85)(162 —85)(162 —154) 


= ¥162x77x77x8 = 2772 п. 


The cost of ploughing the field 
= 2772 x 10 = $27720. 
16. (c) The area of the equilateral triangle 





Also, s = = 162. 














= УЗ (side)? = v3 х (243 y. 
4 4 
= 343 cm’. 


17. (a) Height of the equilateral triangle = 2 х (side) 
=> 243 = Е х (side) 


Side of the equilateral triangle = 4 cm. 


18. (b) 3 x (side) = 12 > side = 4 m. 
Area of equilateral triangle — E (side)? 


- = x 16 = 443 m. 
19. (a) 3 x (side) = 24 => side = 8 cm. 
Height of the equilateral triangle 


гав x (side) = № x 8 = 4 V3 cm. 


20. (b) Let, x and (51 — x) be the other two sides of the 
triangle 
Then, x? + (51 – x)? = 39° 
=> x + 2601 – 102x + x’ = 1521 


_ 514/441 51821 
2 2 


> 





= 36, 15. 
The other two sides are 36 cm and 15 cm. 


21. (b) Given: a = 26 
Now, perimeter of isosceles triangle = 2a + b 


=> 306 =2 x 2b +b or, b = 136, 


x 136 = 85. 





"E 2 
з 8 


Area of isosceles triangle = —V4a° —b 


= = 4x(85y – (136)? 


34 x 102 = 3468 т2. 








22. (c) We have, hypotenuse 42a 82a 8/42. 


Area of isosceles triangle = ~a? 


2 
2 
4 2 


2 
23. (b) Let, the lateral side = 5x and the base = 4x. 
Then, 5x + 5х 4х = 14 — x = 1. 
The sides of the triangle are 5 cm, 5 cm and 4 cm. 


Area of the isosceles triangle 
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24, 


25. 


26. 


27. 


28. 


= 2 Аа? = 6 
= LAGE (4? = J84 =2 21cm’. 


(c) Area = ./s(s—a)(s—b)\(s—c) = А 











а+Ь+с 
where s = 





and a, b, c are sides of the triangle. 
When the sides are increased by 200%, the sides become 
3a, 3b and 3c. 
3a+3b+3c (a+b+c) 
5, = =3 = 
2 2 
A, = у (5, -3a)(s, — 3bY(s, — Зс) 
= \/35.3(5 - a).3(s - b).X(s — c) 
- 9. /5(5 а)(з — Ь)(5—с) = 9А. 
Increase in area = 9A — А = 8А or, 800% 


3s. 























(c) Let, the length of each of equal sides of the triangle 
be x m. 


Then, x? + x? = (504/2)? = 5000. 
=> 2 = 5000 => x = 50. 
Perimeter of the triangle = 50 + 50 + 50 42 
= 100 + 50 x 1.4146 = 170.73 ш. 
Cost of fencing = (170.73 x 3) = $512.19. 





(a) Area of isosceles triangle = I -p 


1 2 2 
E 12 [4x coy (16? =4х 12 = 48 cm? 
Given: Area of equilateral triangle = 48. 


Ка 
4 
= Side of equilateral triangle = 10.5 ст. 





=> (side)? = 48 

(c) Perimeter of a right-angled isosceles triangle 
= (2 +1) x hypotenuse 

=> 4/2 *4-(X2 + 1) x hypotenuse 

=> hypotenuse = 4 m. 


(a) Here, a = 60, b = 40 and d = 80 
а-б-4 60-40-80 
2 2 


Area of the parallelogram 

= 2J/s(s—a)(s—b)\(s—d) 
2,/90(90 — 60)(90 — 40)(90 — 80) 
2./90х 30x 50x10 
600 /15 пт. 


= 90. 














29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


(c) Area of the parallelogram 
= 16 x 14 = 224 cm’. 


at+b+d 
2 
_ 65+119+156 


(b) We have, s = 


= 170. 





Area of parallelogram 

= 2,/s(s — а)(5 — Ь)(5—4) 

= 24170(170 — 65)(170 — 119)(170 — 156) 
2V170x51x105 x14 

= 2 х 3570 = 7140 m’. 
Cost of gravelling = 7140 x 10 = 371400. 


(a) The area of the parallelogram 
= 10х7 = 70 m. 











(b) Area of the parallelogram = 8 x 4 = 32 m’. 


Distance between the shorter sides = x — 6.4 m. 
: 1 
(с) Area of quadrilateral = Ds tp) 


=> 420 = 5хаж(8+12) 


d= 420x 2 = 28 m. 
30 





(a) Let, the base be x and altitude be 2x. 
Then, x x 2х = 72 > х? = 36 > х = 6. 





(b) Let, the base be x. 
Area of the parallelogram = base x altitude 
=> 240 =хх 12 
_ 240 
р 


= 20 ст 


(a) Area of quadrilateral ABCD 
= Area of AADC + Area of AABC, where, 


D 17m C 
10m 13 ш 
А 20m B 
Area of AABC 





= \/3(5 — АВ)(5 - ВС)(5—4) 





AB+BC+d 20-13-21 
Ses = A =27 
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= 4/27(27 = 20427 -13)(27 -21) 


427х7х14х6 = 126 m’. 


Area of AADC 








= s/s(s — AD)(s - DOYs - d) 





AD+DC+d 10-17-21 
s= 7 I 3 -24 





= \/24(24—10)(24 -17)24 - 21) 


= ү24х14х7х3 = 84 пт. 
Here, the area of quadrilateral ABCD 
= 126 + 84 = 210 m’. 
37. (a) Since AC = 72 and BD = 30 




















D С 
А В 
OB = OD шив 15 
2 2 
and, OA = OC £ E 36 


AB = ВС = CD = DA 36? +15° 


V1296 + 225 
\/1521 = 39. 


Perimeter of the parallelogram = 4 x 39 








= 156 cm. 


38. (c) Area of the parallelogram 
= base x altitude 
> (02 - 4) = (х + 4) х (х -– 3) 
> 02-4 = + 4х – 3х – 12 
> х= 8. 





Area of the parallelogram 
=x — 4 = (8) – 4 = 60 sq units. 


39. (b) We have, 
d? +d, = 2(d + b’) 
=> (16)? + 42 = 2(12? + 14?) 
=> dj = 2(144 + 196) - 256 = 424. 
Ф, = 4/424 = 20.6 cm. 





40. (b) лг? = 154 m? 


Pine е. Ar 2 
>re= 22 x 154 m^ = 49 m 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


r=7m 


Perimeter = 2 x x 7m = 44 т. 





(a) If x be the side of the square and r be the radius of 
the circle, then, 


4х = 2лг 
лғ 
о, х--- 
2 
2 2 
wr 
Now, z^: х = m?:: or, 4:7 





=4:: = ог, 14:11. 
7 


(9) Let, the width of the rectangle be х т 

Then length = 3x m 

Perimeter = 2(x + 3x) = 96 

=> 8x = 96 or, х = 12 

Area = 12 x 36 = 432 m’. 

(d) As the cow is tied at the corner of a rectangular field, 
it will graze the area of the field enclosed between the 
two sides of the rectangle. 


1 
= -(лх14х14 
1) ) 


= 282 х14х 14 
4 7 
= 154 m’. 
(c) The distance covered by the wheel in one minute 
_ 66%x1000 x 100 
60 
The distance covered by the wheel in one revolution 


= 110000 cm 





= The circumference of the wheel 


227 m. 220 cm 





-2лЛғ-2х 
Number of revolutions of the wheel 


_ 110000 
|. 220 
(a) л(8)? + л(6)? = nr? 

7? = 64 + 36 

r= 10 
(c) Area of two paths = 2 x (65 + 50 — 2) = 226 m? 
Cost of construction = 226 x 17.25 

= $3898.50. 





= 500. 


(а) 505340 = 2500 


=> 75+х= 125 
=> x=50 
The other parallel side = 50 m. 
(c) Let, the breadth be x, then length = x + 3 
Given: 2(x + x + 3) = x(x + 3) 
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> 4х +6 = 0 + 3х 6000 x 100 
ав жататы 53. (c) Area = Er = 24000 m? 
> xr-x-6=0 Let, the length be 5x and breadth be 3x 
_ 1tvi+24 _ 1+5 Л 5x x 3x = 24000 
5 2 x = 41600 = 40 
х= 3, –2 


Length = 5 x 40 = 200 т, breadth = 3 x 40 
Breadth = 3 cm. 














= 120 m. 
49. (c) Let, x, y be the sides of squares ine 
x! 9 x 3 54. (c) Area of the carpet = — = 30 m? 
=== 5 -=2 3.50 
y X x 4 Area of the room = 30 m? 
The ratio of perimeters is 4х:4у Width = 5 m 
le. xy = 3:1. 30 
50. (d) Let, x (in metres) be the width of the path Length = E ши 
Side of outer square = 30 + 2x 55. (a) Area of the rectangular field 
= Ax = 8 hectares 
2x x x = 80000 
х = 440000 = 200 
Breadth = 200 m 
Length = 400 m 
Perimeter = 2(400 + 200) = 1200 m 
Area of path = (30 + 2х)? — 30? -. Cost of fencing = 1200 x 5 = $6000. 
(30 + 2x)’ – 30° = 256 56. (a) Let, the length and breadth be 6x and 5x m respectively. 
=> 40? + 120x - 256 = 0 Then 
=> 02 + 30х – 64 = 0 бх х 5х = 27000 ог 30х = 27000 
> (х - 2)(х + 32) = 0 => x = 900 or x = 30 
x22 (x « 0) Hence, length of the field = 180 m and width = 150 m. 


51. (c) Additional grassy ground grazed 
п(23? - 12) т> 


1 : 
57. (с) Area of sector = (> агс length radius | ст? 


mm 1 
E x 35 x 11 = (jns) cm? 
= 1210 m’. 
52. (b) Required area enclosed = 8.75 cm’. 
= 14 x 14 — 4 x (area of a quadrant) 58. (c) Area of the plot = 150 x 3 = 450 m? 
If the length of the plot be x m then breadth 
- [%6-4«2®хтхт 5 cm? А Р 
7 360 x 
=m 
= (196 — 154) cm? x = 
: = = 450 
= 42 cm’. Aw 5 
or, x? = 900 


59. (b) Perimeter of circle = 2 x T x7 


= 44 cm 
Perimeter of half circle = 22 cm 
The length of the wire = 22 + 14 = 36 cm. 
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60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


(b) 27К - 2лғ = 66 
2n(R - ғ) = 66 


2x C x (R-1) = 66 





7:41 21 
INE 


ог, R-r= 66 x 
22 2 2 


= 10.5 m 


(a) One side of the square = \/50 = 52 
Length of diagonal = 5 J2x42 = 10 
Radius of circle = 5 

Area of the circle = 257 units. 
(c) Area of remaining portion 
— Area of rectangle — Area of circle 
-4х2-лх(1)-(8- л) cm’. 
(b) r = 422^ +19? +8? cm 
\/484 + 361+ 64 cm 
4909 cm = 30 cm 


(a) Area of rectangle = / x b 
Let, the new width be b, 





Then, 1x B= 21 b 


b = 2 b = 0.75b 
Thus, there should be a reduction of 
25% in the width. 
(d) Area of rectangle = 6.4 x 2.5 = 16 т> 
According to question: 
Area of square = Area of the rectangle 
Area of square = 16 m? 
Side of the square = 4 m. 
(4) лх5х5-лх4х4 
= 25л - 16л = 9л cm’. 
(b) The length of the room = 4 т 


Since it can be partitioned into two equal square rooms, 
the two equal parts can only be of 2 m each. 


(c) Let length = a m and breadth = b m 
Then, 2(a + b) = 46 
or, a + b = 23 and ab = 120 


Diagonal = Ма ep = (a+b? 2249 


4(23у-2х120--/289 — 17 m. 


(c) Perimeter of the square = 4 х 22 m = 88 m 
2лғ = 88 т 





m= 14m. 





=> r=88 x T 
22x 


70. 


71. 


72. 


73. 


74. 


УЗ 


(с) Area of an equilateral A = a a 


[За = 132 .. 


43 


NT. x 44 x 44 
4 


a — 44] 


= 838.312 m’. 
Area of square = а? = 33 x 33 


132 
= 1089 m? LE 


Area of regular hexagon 
2 
_ MB _ 33 х22х22 Ї - = = 22| = 1257.47 





2 2 
Area of circle = z7? 
132 
= 22 515091 EI — 1386 
7 2л 


Circle has largest surface area. 
(c) Let, r be the radius of smaller circle 
Radius of larger circle = 12r 
Area of larger circle _ z(12r) 144 
Area of smaller circle лғ? 1 





Area of large circle contains the area of smaller circle 
144 times. 


(b) If a be the side of the square and r be the radius of 
the circle, then, 


2nr — 4a 
4a 2a 
or r= —=— 
2л л 


Area of the circle = лг? and, 
area of the square = а? 


Area of the circle:Area of the square 











= лга? 
2аү 2 
(2) eo 
л = Лл” 
шиг”: a 
2229 cuam. 
л 22 


(с) Let, the length and breadth of the plot be 3x and x 
feet, respectively. 


Total area of the plot = 4 x 1200 = 4800 ft^. 
x x 3x = 4800 => x = 40 ft 
Length = 3 x 40 = 120 ft. 
(b) Ratio of the areas = 4:25 
Ratio of the sides = 2:5 
If the side of s, is 2 cm, then side of s, is 5 cm. 


If the side of s, is 6 cm, the side of s, is i х 6 = 15 cm. 
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75. 


76. 


77. 


78. 


79. 


80. 


: 22 
(b) Circumference = (22,10) ст = 440 ст 


Distance travelled in 10 revolutions 
= 4400 cm = 44 m 


Distance 44 
Speed = — —— =| — | m/s 





Time 5 
44 18 
ийг х 5 Km/h = 31.68 Km/h. 
(d) 15-60 n? 
Ё = Р +h 


а+1= 50 а= 5Ь – 1 

Ф = 25b + P – 10Ы 
=> Р +b? = 250 + P – 10Ы 
=> Р +? = 25? + Ё – 10 х 60 
=> 246? = 600 or, b=5 

[= 60 =5 = 12 т. 
(b) 

36m 





24.5 ш 





Area of playground = Area of circle + Area of rectangle 


= nr) +1xb 


= =, 12.25х12.25--36 x 34.5 


= 1353.625n* 
(c) Distance = 2 x 3.14 x 50 x 10 
= 3140 m 


12 Km/h = mí 


3140 


103 = 942 second 


Time = 


942 . 
= — minutes 
60 


= 15.7 minutes. 
(d) Length of the area to be carpeted = 8 — 0.2 
=7.8m 
Width = 5 – 0.2 = 4.8 m 
Area to be carpeted = 7.8 4.8 т> 
Total cost = 18 x 7.8 x 4.8 = 3673.92. 


(a) Let, the length of the big rectangle be x m 


Area of the big rectangle 2 x x 2 2 2x m? 


81. 


82. 


83. 


84. 


85. 


86. 


5 


Area of the small rectangle = Я х 2х = m 


2 
3 


Breadth of the small rectangle = - Tue m. 


1 
3 
(b) Let, original radius = r 
Reduced radius = г — 0.4r = 0.6r 
Percentage reduction in circumference 
_ 2лғ-2л(0.6)ғ 
2nr 


x 100 = 40% 





(d) Required area = (Area of a square of side a) 


+4 (Area of semi-circle of radius z) 





(a) (Diagonal? = 2 х 6050 m? = 12100 m? 
Diagonal = 110 m 


Time taken = 1o x T minutes = 5 L minutes. 
10 2 2 


(b) Length of each side of hexagon = r 
Its perimeter = 67 
(b) Let, AL, BM be poles with tops at L and M, respectively. 


M 
15m 
L N 
15m 15m 
A B 
36m 
ГА = 15 m, МВ = 30 m 
АВ = 36 m. 


Let, LN be parallel to the ground 
LN = АВ = 36 т 
and, ММ = 30 - 15 = 15 m 


LM = N36 +15? =V1296+225 = 39 m. 


(4) Let, the breadth be x т 
Length = ae m 
3 
2 = 300 
3 
5 3 
or, x“ = 300 х 4 - 225 
x = У225 -15т 
4 
апа, length = Е x 15 = 20 m 


length — breadth = 20 - 15 m = 5 m. 


87. 


88. 


89. 


90. 


(a) Let, the original length of each side = a 


Then, area = 2. = А 


[вв 


_ EE .203, 


New area — 





4 20 20 

03, 1 

— Ax — x100 |o 
E A | 


1.5% 


(с) Shaded area of the two (in between) concentric circle 
of radius R and г is a(R + r) (R - r) 


Increase in area 


4 


Additional grassy area 
Е = x (23 + 12) Q3 - 12) m? 


"E x 35 х 11 m 
7 
= 1210 m’. 
(a) Let, originally, diagonal = x 


НЕ 1 
Original area = rod 


After increase, diagonal = 2x 
1 2 
New area = 5 (2x) 


Originalarea 1 


New area 4 


New area = 4 (original area). 
(с) If the length of the rectangle is L and its width is 
B, then its perimeter = 2(L + B) 
Increased length = 1.2L, 
Increased width = 1.25 
Increase perimeter = 2(1.2L + 1.2B) 


= 2 x 1.2(L + В) 
= 2.4(Г + В) 
Increase in perimeter = 0.4(L + B) 
0.4(L+B) 
Percentage increase = 20.8) х 100 - 2090 


91. 


92. 


93. 


94. 


95. 


96. 


Mensuration I: Area and Perimeter 





(b) 27r – 2лг = 44 т 


2 


2д(7 – ғ) = 44 т 
or, Р-р = 44 + 2л 


22 
= 44 + (222) =з 


(a) Area of the square-shaped pond = 8 х 8 
= 64 т? 
Area of the field = 8 x 64 = 512 m? 
If the length of the field be x m. 





Then, the breadth of the field = sm 


xx ай 
2 
or, x? =2 x 512. 
or, x? = 1024 
or x = J1024 = 32 m. 
(b) m? = 0.495 > г = 0.7 m 
. 1.76 x 1000 
Number of revolutions = —>5——— = 
цаг ыг 


(с) Radius of the circle = 6 cm 
Area of the circle = 36 cm’. 
According to question: 

Area of the triangle of base 6 cm 
= Area of the circle of radius 6 cm 


; x base x height = 36 


= 5 х 6 x height = 36 


36x 2 


=> Height of the triangle = = 12 cm. 





(b) Let, the height of the wall be h metre when the ladder 
is placed at distance 10 m away from the wall on a stool 
of 2 m height, it will form a right triangle with sides 10 
m, (h — 2) m and taper side of length h m. 


Hence, we have Л?” = 10 + (h – 2)? 

or, А2 — (h — 2)? = 100 

=> (7-7-2)х(-07-2)-100 

ог, (2h -2) x = 100 or, 44-4 = 100 
=> 4h – 4 = 100 

=> 4h = 104 ог, h = 26 m 

(a) Let, the side of the square = x cm 


Diagonal of the square = 47 x cm 


97. 


98. 


99. 


100. 


101. 
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(Diagonal)? 


Area of the square = х? cm, i.e., 2 


According to question: 
Diagonal of the new square = 2 x 47 х 
222 42 x em 
Area of the new square 


_ (Diagonal of the new square)’ 
2 





4х? cm?. 





QJ2xy _ 
2- 


(b) Area of the circle = 154 сш? 











Let, its radius = r, then 154 = СЕ 
r= ВР = 49 or, г=7 ст 
22 
| 22 
Circumference = 2mr = 2 х x 7 = 44 ст 
Length of arc = a = 5.5 cm. 
360 


(b) Let, the base be 2x m and height 3x m. 


Then, l (2x x 3k) 1 x 10000 
2 12 


[^ 1 hectare = 10000 m7] 


10000x2 100 50 
or, x= | = = 
6x12 6 3 





Base = 2 x 2) -331 m 
3 3 
3x50 


Height = E = 50m. 


(b) Length of the longer side — к =40m 


and the length of the diagonal = \/30? + 40° = 50 m 
Length of the fence = 30 + 40 + 50 = 120 m 
The job cost = 120 x 10 = $1200. 


(d) zd — d = 105 > (a - Па = 105 
22 
> (Z-1Ja- 105 
7 
7 
а = 105 х — = 49 cm. 
15 


(c) Area of garden = 24 х 14 = 336 m? 
Area of the (garden + path) = 26 х 16 = 416 т? 

















Area of the path = 416 — 336 = 80 m? 
Area of 1 tile = 20 х 20 = 400 cm? = 0.04 m? 


Number of tiles required — S = 2000. 
0.04 


102. (b) Let, one diagonal = x cm 


Then, another diagonal 
80 : ый 
= lioo) 21277 


Area of rhombus = Зүйл 
2 5 5 





2 


= 2 x (square of longer diagonal). 








103. (d) AOAB = i x AB x OE 
1 
= 5 х 2С х ОЁ 
= CD х ОЕ 
A E B 
D F C 


АОС = = x CD x OF 





AAOB | CDxOE | CDx2xOF 4 
ACOD l cpxor 1хсрхоғ ! 
2 2 
= 4:1. 


104. (с) Ratio of the areas of similar triangles 


= Ratio of the squares of corresponding sides 


(3х) 9x 9 
4x! 16х 16 
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106. (b) r = 0.14 
1 43 
Miss qe) 2 шаша 4 dida Number of revolutions 
or, h = 1245 " 0.661000 7 1 1 | "E 
2 22 0.14 
3r = 1243 => r = 44/3 cm 
Area of the circle = л x (4 4/3 } cm? = 487 cm’. 
EXERCISE-2 
(BASED ON MEMORY) 
1. (c) Length of other side 2 25? = 7? + x? In AADB 
х? = 625 — 49 By Pythagoras theorem, 
х? = 579 
x = 24 AD = VAB’ - BD? 
-. Perimeter = 7 x 2 + 24 x 2 = \/5? — 4? 
= 62 ст = 9 =3cm. 


2. (b) Perimeter of Semicircle = mr + d 
3.14 x 82 + 28 x 2 


1 : 
Area of triangle = 5 x base x height 





= 144 cm. 
3. (b) Area of circle = 38.5 cm’. = Тавын 

лг? = 38.5 cm? 5 : 

г = 3.5 cm. шааж 
2(radius of circle) = Side of Square ZMNO. 
a9 x 3.5 557 ет, 5. (c) Let APAB = x, ADQC = y, ABCR = Z. 
Area of Square ZMNO = 7? = 49 cm? Areaof АРАВ %x5x6xsinP 3 
Area of Square EFGH = 2(Area of ZMNO) Area of APQR 2 %x10x10xsinP = 10 


= 2(49) = 98 cm? 
Area of ACQD 1 4 Area of ABRC 3 








[^ Since Square (ММО is formed by joining midpoints Similarly, Area of ДРОВ. 8 ап Area of APQR 720 
of EFGH] 
Area of Square ABCD = 2 (Area of Square EFGH) Let are of APQR = 40. 
= 2(98) Area PAB : Area of DQC : Area of BCR 
= 196 сит. 12: 5: 6 
4. (a) AD is L to BC. 1 
AD is the median of triangle ABC Then of шэг х8х 24/21 = 84/21 
1 
аа So, Area of ABCD = Èl x17 
BD = DC = 4 cm 
A 417721 
ын E 
441 ст Sue 7. (€) Area of shaded portion — ТЕ J 
_ ( V3 x6x “| 
4 
С р B = 7245 cm’. 


8ст 
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10. 


11. 


12. 


14. 


15. 


16. 


(b) Let length of breadth be x, у, respectively. 
Length increased by 10% = 1.1x. 

breadth increased by 20% = 1.2y 

Initial area = xy cm’. 

Increased area = 1.1x x 1.2y 


= 1.32 xy cm’. 
1; - 
32ху-ху 3 
xy 


% Increase in area = 100 


= 32% 18: 


(d) Circular wire length = 168 cm 
L:b 
557 
ЭХ: 7X. 
1. 5х + 5x + 7x + 7х = 168 
24x = 168 
x= 7 
-. length & breadth are 5 х 7, 7 x 7 
35, 49. 





Diagonal of Rectangle — VP +b’ = 435? + 49? = 43626 . 


Area of (A АВС) АВ? 


(с) 2 
Area of (A РОВ) РО 





1024 16 
Area(APQR) 9° 


1024 х 9* 
Ши 304 aut. 
16 





Area of A PQR = 


(d) Area of AADP : Area of APDB = 2 : 1 and 
Area of ABDQ : Area of AQDC = 2 : 1 


The area of BPDQ = 20cm? then Area of APDB = 10 
cm? and area of A ВОО = 10cm? 


Total area of A ABCD = Area (AADP + APDB + A BDQ 
* ^ QDC) 

= 20+ 10 + 10 + 20 

= 60 cm? 

(c) Given > лг = а? 


а= ул ғ 


Diameter of Circle 2г 2 2r 
Diagonal of Square 42 a JNN zr 





(b) The line AE is bisector of [BAD , 


~. [BAE = ЕАО. 


Furthermore, AD is a bisector of [BAC So [BAD = 30° 
+ 30° = 60°. 


To find are of AAEC > а= үс? - b? 


= 15° — 9? 
=12. 
The triangle are formula can now be applied. 


Аа асн 
2 2 
1 120 
(d) [АО = A0 : 97 
In A AOP, 
AP 
=> tan(| AOP) = — 
( ) OA 
tan60? — 
6 
(эг 
ОА 
OA = 24/3 ст 


6cm 





Thus, area of ЛАОР = i x OA x AP 


=5x2N3 x6 = ӨЙ om’ 
Now, in A AOM 
= Sin(AOM) = AM/ OA 


Similarly, ОМ = V3 cm 


Thus, area of AAOM = 5х OM x AM 


=> 3 x3 =1.5V3 cm 2 (2). 

=> Area of (AAMP) = area(AAOP) — area( AAOM) 
2643 —1.5\/3 

= 4.543 cm’ 

-. area(A APB) = 2ar(AAMP) 

=2 x 4.543 = 943 cm? 


(1) 


19. 


21. 


22. 


23. 


27. 


28. 


АР 2 
BD 3 

AD = 2K, BD = 3K. 

Area(ZADE) (AD) (2кү 4k? 
Area(ZABC) (22) (2) 25k? 
AreaAADE | 4k? 4k? 


= = = 4 5 21 
AreaBDEC 25k?-4k? 21k? 


(a) 











(d) Let the initial side of Square = 10cm 
2. Initial Area of Square = 100 cm’. 


Now, are increased by 44% — 144%(100) = 144 cm? 


-. Side of Square = J144 212 cm. 
% Increased in side = E x100 = 20% 


(b) Volume of cylindrical vessel = volume of cone 


1 
лт? h, 537x17 xh, 
4x4x5=6x6xh, 


h = 2.22 cm 


(a) Volume of Sphere = Volume of cone 
4 3 1 2 
3 n m rh. 


4х21х21х21= 21‹21хһ 
2. <2 
h = 336 


(d) Given DE|| BC 

ADE = |ABC 

AED =|ACB 

By AA similarity, we can say A ADE ~ AABC 














area(A ADE) ПЕ” 
area(A ABC) BC? 
15 3° 
тэ = 
Area(A АВС) 6? 
15x36 








area(A ABC) = 





= 60 cm’. 


(b) 1: b 
5123 
ох, ЭХ 
Perimeter of Rectangular land = 6000/7.5 = 800 m. 
1. 2(5x + 3x) = 800 
16x = 800 
x = 50 
-. length > 5 x 50 = 250m 


29. 


30. 


31. 


32. 


33. 


Mensuration I: Area and Perimeter 





Breadth = 3 x 50 = 150m. 
Difference = 100m. 


(d) Area of Trapezcum = : (Sume of Parallel sides) х 
height 2 


= — x (16 + 20) x 10 


= 180 m? 
(b) Area of A АВС = 36 cm? 


Area of A AGC = : х 36 = 12 сш? 


Area of A CGE = 5 x 12 = 6 cm? 


A 























(a) ү, 
Д 


Lawn area = 240 m? 

Area of path = 3x5=15 т^ 

Total area = 240 + 15 = 255 m? 

(d) Let the sides of triangle be 3x, 4x, 5x 





Area = 7776 = ponas 











х-36 





Therefore, perimeter = 3x + 4x + 5x = 12x 
12х36 = 432 cm 


A 


(c) 


B 4 D 5х С 
Area of triangle ABD 


60m? = 7o lx (4x) 


hx = 30 
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Again area of triangle ADC A 
B 
1 
4 xhx5x 37. (a) P 
С 
= /х150 B 
PA = 8 cm, PB = 6 cm 
= 75 cm? PC=4cm, PD =? 
A D As per tangent and second rule 


РА х PB=PDx4 
8 хб= Рр х4 


34. (d) 
PD- U^ = 12 ст 




















В Е Е С 2 A and C сап do the work іп Dd — 8 days 
BC = 7x cm 
AD = 4x cm 
АВ = DC, AE L BC: DF L BC 
1 38. (а) 
Area of trapezium ABCD = 478 = BC) x AE 
14cm 
176 = 5x (T+ 4x) x XI x Total area of circle = 130 z 
3 Let the radius of smaller circle be х. 
176 = Их пх? +л(14- х)? =130л 
2 
x^ =16 
"o п? c n (196 x? - 28x) = 1302 
2 BC=7x4=28 cm 2x? - 28x 196 = 130. 
Ар-4х 4-16 ст xl —14х+98 = 65 
BE = FC = : (28-16) cm = 6 cm x? —14x+33=0. 
BF = 16 + 6 = 22 cm (x-11)(x-3) 0. 
д, DF = 4 |х11х =2х =8 ст х=3 
Radi f ll ius = 3 cm. 
Бронь BF? + Рр? adius of smaller radius cm 


39. (b) Let radius Бе ғ. The area of wall and pool = x(r + 4)? 


Area of pool = л? 
Area of wall = n(r + 4 — nr? 


2422? +82 = 44844 64 = 24137 cm 


35. (a) Area of AAOB : Area of ACOD = 4:1 
1 Given n(r  4y-nr = үл r°) 

-. Area of ACOD = 5 x84 = 21 cm? 25 

+ 8+ 16-2112 


25 
36. (b) Perimeter of rhombus (р) = 247 +d3 117 ~ 200r – 400 = 0 


г = 20 m 
60 = 2424? +42 
30 = 4/576+ 42 
d? = 900—576 = 324 


d, = 4324 =18. 


Diagonal (dj) = 24 cm 














40. (c) Let the radius of circle be л. 





Diagonal (d,)=18 cm 





Area of diagonal — 5ха ха, = 5 x24x18=216 cm? Given MN = 17 cm 


41. 


42. 


43. 


ON =x 

Then ОМ = 17-х 

AAOM, OA? = OM? +AM? 
р = (17 – х) + 52 


12 = 314 + х2 — 34x (0) 
OC? = ON? + CN? 
2 = х2 + 12° =? + 144 (2) 


From (1) & (2), 314 + x? – 34x = x? + 144 
34x = 170 
X5 











From (2), 2 = 25 + 144 = 169 











r=13cm 





(a) Let the diameter be 2r cm 


2 2 
25 28 х30-л 2 х 64 
3 2 2 
10 х14х14-12х 64 
› _ 10х14х14х10 





r 








64 
5x7 
r= cm 
2 
Diameter = аай = 35 ст 


(d) Altitude of triangle л = ыг = 12453 





а = 24 
а-а — УЗ 4 24 
4 4 
= 1444/3 cm? 
(d) B E C 
A F D 


EF is the perpendicular on side AD. 


Area of trapezium = ZaD + BC) x EF 
1 
Area of ДАЕР = 2 x Арх EF 


1 
ВОК дозво 


AD 





Required ratio = i 
» x ADx EF 


44, 


45. 


Mensuration I: Area and Perimeter 





иаи 


зз В 


(a) In-radius 


Area of an equilateral triangle = 2 (side) 


43 


=— x 24x24 
4 


= 1444/3 cm? =144x 1.732 = 249.408 cm? 


22 10 
Area of circle =лг^= E x 4/3 x 443 = 19% 
= 150.86 cm? 
Area of the remaining part = (249.408 — 150.86) cm? 


= 98.548 cm? = 98.55 cm? 





(c) D с 


А В 





Side of a rhombus = 24 = — units 
4 4 


Let OA — OC - y units 


AC = 2y units 
Let OB = OD- x units 
BD = 2x units 


From AOAB, ZAOB- 90? 
AB? = O4? + OP? 


2 


р 2 2 
=> wey 
4 У 


=> р? = 4х? +45? (1) 


According to the question, 2x + 2y = m. 
On squaring both sides, we have, 4x? + 4у + 8xy = m? 


> р? + 8ху = т? > 8ху = т? – р? 


=> 4ху- gar - p) 
Area of the rhombus = 25 ACx BD 


1 1 
--х2хх2у--х4ху 

2 aa eu: 

1.1.5 5 
——x—(m — 

2 2 Р) 


1 : 
- о" — p°) sq units 
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46. 


47. 


48. 


25m 
ш А D 





32m 25m 








s c 


24m 





ACS AB + ВС? = + 24? 
= 41024 + 576 = 4/1600 = 40 metres 








Area of AABC — 7x BC» АВ 


= 5 «24x32 =384 т 


Semi-perimeter (s) of AADC 


_ 25+25+40 90. 
2 2 


Area of AADC = \/5(5 a)(s —b)(s – с) 
= \/45(45 — 25)(45 — 25)(45 — 40) 


= J45x20x20x5 = (20x15) 
= 300 m? 
Area of the plot = (384 + 300) = 684 m? 


(C CN 
222 


Diameter = AB (8 + 4) = 12 units 


45m 

















Radius = = = 6 units 
2 
Area of circle = лг” = л x 6° = 367 sq. units 


(b) Let the side of equivalateral triangle be ‘a’ units radius 
of circle be ‘7’ units 


Side of square be ‘b’ units 
-. Perimeter of square = 4b 
Perimeter of E.T. = 3a 


circumference of circle = 2лг 
Then, 4b = За = 2лғ 


bay, 
a= лғ 


Now, аге of circle (c) = лғ 


Area of E.T. (T) = РА ха? 


=> = 


2 





49. 


50. 


51. 


Area of square (s) = b x b 
2 gp 
4 
Hence it is clear that C > 5 > T 





(b) Radius of circle r 

Side of square — a 

r=7cm 

Since, the circular wire is bent to form square — both 
of their perimeters are equal 

Perimeter of square = 4a = 44 

а = 11 em 


Now, area of circular wire = лг? 
> 2%х7 -154 cm? 


Area of square = а? > 112 =121 cm? Therefore, the 
difference between the areas = 154 — 121 = 33cm? 














In AOAB, EF is line joining the midpoints of OA and OB 
. 21 
г ЕЕ = № АВ 


In AOBC, ЕС is the line joining the midpoints of OB and 
ОС. FC= = вс 


Similarly GH = Ср and НЕ = ра 


Perimeter of quadrilateral EFGH = V5 4B+ V, BC 
—11 1 

1 CD+ 0 DA 
= 12 (Perimeter of parallelogram ABCD) 


. Ratio => Perimeter of quadrilateral : perimeter of 
parallelogram 


ми 


1:2 














43 2 


(4) Area of an equilateral triangle = q’ 
where a — side 

New side — (a — 2) 

Area difference = 44/3 


N3 2 Bia 2) 244 


4 





52. 


53. 


a’ -|a +4-4a]=16 
4a — 4 = 16 
a=5 














(c) Let sides of rectangle be 7x and 9x. 
Perimeter of circular wire = perimeter of rectangle 
лха- 2x(9x+7x) 


Sx112= 324 











х-11 





Hence, smaller side of rectangle is 11 x 7 = 77cm. 





(d) Area of triangle = 48(8- 4)(8- b)(S- c) 
In AABC,a= 60,b = 40,c = 80. 


E atb+c 40-60-80 
dE E 2 





S 











S = 90 





40 cm 


A 60 cm B 





Area of ЛАВС = J90(90— 60)(90— 40)(90 — 80) 





= 490x30x 50x10 = 3004/15 
Area of parallelogram ABCD = 2x Area of AABC 


-2 x 300,15 
= 600V15 
54. (a) ES hectare — 1 х 10000 m? 
12 12 
2500 , 
=——m 
dca cm 


2 2500 50 
= 257 ші 
3x3x4 6 





> Width =3x-=( 352) -25т 


55. (a) Let, the side of a square be x cm. 


Now, according to the question, 


Area of rectangle = 3 x area of square 


56. 
57. 


58. 


59. 


60. 


61. 
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> 20x54 do 


20x3 
x= 
2x3 


=10 ст 





(c) Side of the rhombus = 4/62 +8? =10 ст 


(d) Distance covered by the wheel in one revolution 


= nd = х7=22 m 








Number of revolutions = = =1000 
(b) A 
B D C 


м x side? = 94/3 


Side? > Side = V36 =6m 





9x4=36 





BD=3m 








AD = AB’ — ВР? = 6 -3 
2436-9 = 4/27 2343 m 


8x6 





48 m? = 4800 dm? 





(d) Area of the floor 
Area of a square tile = 4 x 4 = 16 m? 
Number of tiles — = = 300 


Side 
b) Circum-radius = —— 
Б V3 


Side _ 





2. Area of circumcircle =z x 3л 


=> 810е = 9 => Side = 3 cm 
2. Perimeter of the triangle = 3 x 3 = 9 cm 


с) € 


A B 
ZBAC = 90° and ZADC = 90° 


BC = 8 cm and AC = 6 cm 
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: 65. (d 
AB - 4182—62 =V14x2 = 247 cm @ D С 


& Area or ABC — 7 x BCx AD = х AB x AC "m 























"RS UN A B 
5 20 
2 Side of the rhombus = — =5 cm and ОВ = 4 cm 
ЖЕТІ 63 [144-63 4 
Ср 6 36 = 
2 4 4 2. ОА = 45° - 4 = J9 23cm 
81 9 „АС 26cm 
=,/— -—cm 
4 2 1 1 
Area of the rhombus = —xd,xd, = —x8x6- 24 cm? 
ААВС АВхАС 247х6 _2У7х6х4 _ K9 2 2 
AACD CDxAD 9 ЗМ 9х3х-7 | 66. (a) In ABDE 
RUNG 
2. 9 DC = 28 cm (because diameter of each circle is 14 cm) 


Now, DE = DC + CE = 28 + 28 = 56 cm 
62. (d) Ratio of the sides of triangle — And BC = 28 cm 


1 1 1 Again, area of ABDE 
= аы а eee 





= 5 «DE x BC = %56x28=784 т^ 
[> LCM of 4, 6, 8=24] 
ği 67. (b) Area of the square = 28 x 28 = 784 cm? 


6x+4x+3x=91 13х=91 © x 13 7 Area of the four circles = 4pr? 




















22 А 
= Required difference = 6x— 3x = 3x = 3х7 = 21 cm ыг шиг ива 


63. (b) A -. Area of the shaded parts = 784 — 616 = 168 сш? 
68. (d) From I. AC = 5cm 
x x From II. Perimeter = 4 x base 


From III. One of the angles of the triangle, say ZC, be 
609. 














B C 


, BC 
From I and Ш. cos60? = — 
АВ = BC = x em, AC = 2x cm AC 





























A 
2x4 2x - 2p 
> x(2+V2) 2p x 2p 
2+ 2 
с b 
2 2-42 2p2=~/2 
=, SP ag v2 _ Р У2) 02-47) 
2842 2-40 4-2 
60° 
1 т 3 e 
Area of AABE S XABA BE 
5 
or, = 0-2 
Lg le JI} = lx ha 2- A42) BC = AC xcos60 5 
2 2 2 
-G-22)p om’ а-3,8-5(г4С-4) 








2 | E us 
64. (a) zn: =4:7 > n Ja 22 Now, area of the triangle AG айаш 


69. 


70. 


71. 


РЕ 
2 2 


_5 m 25 25 Bom 
Hence, statement I and III are sufficient to answer the 
question. 
50-4 784112 
(b) Semi-perimeter of triangle(s) MEE OS 
= 240 =120cm 
2 








г. Area of triangle = Js(s a)(s —b)(s – с) 








= 4120120 50)(120 — 78)(120 — 112) 


-4120x 70x42x8 21680 cm? 


The altitude will be smallest when the base is largest. 


5x 112% h=1680 


1 
-( „ыл 
112 





(b) AB + BC = 12 
ВС + CA = 14 
СА + АВ = 18 

2(АВ + ВС + СА) = 12 + 14 + 18 = 44 
=> АВ + ВС + СА = 22 
Now, according to the question, 


2ar = 22 


> 2 xr=22 


(a) Area of rectangular field = 


= 4000 m? 
Length = (m =80m 
50 


New length of field = (80 + 20) = 100 m 
Area = (100 x 50) = 5000 п? 


Required expenditure 


(sooo 4 3 = #1250 


Mensuration I: Area and Perimeter 





72. (b) A 


G 





B D C 


BG==x12=8 cm 
2 
шан иж 


AG == *9=6 om 


Let, AF be x cm 
Now, AAGF = AGBF 
CF = 15 cm and CG = 10 cm 
GF = (15 - 10) = 5 cm 
Now, from the Hero’s formula for the area of triangle, we 
have 


(13:49:33 (= [855 | 
6 x 5 
2 2 2 2 
5 = (== ) 
= 8 x 5 
2. 2 2 2 
H |! ЕЗ 
=> 
2 2 2 2 
(Bye Je A) 
2 2 2 2 
> (П 3X11-3(- 00 + 1) 


= (13 + х)(13 — х)(х — 3)(x + 3) 
> (12 - х2)02- 1) = (132 – x - 9) 
































=> 12152 - 121 +x = 169x — 169 х 9 - x4 + 9x7 
— 122€ -x'- 121 = 17802 - 1521 - x* 

=> 56x? = 1400 

> m 25 

= х= 4/25 =5 


Side АВ = (2 х 5) = 10 cm 
Now, area of the triangle AGB 











o в) 5280 8 6-8-10 1o) 
2 2 2 2 





= \/12(6)(4)(2) -/2х2х3х2х3х2х2х2 


—2x2x2x3-224cm? 
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Area of the triangle ABC = 3 xAGB Alternative Method: 

-(3 х 24) = 72 cm? Let, the side of the square be a cm. 
73. (d) 2ar = 2(18 + 26) ^ a +а? =16х16 
> 2x erc dd? => 2а? =16х16 
16х16 

=> "= 14 см а = =128 

Area of circle = л” — Area of the square = 128 cm? 
-Z x1dx14= 616 cm? 78. (d) Area of the square = 1444 


ius . Let, the side of the square be a. 
74. (a) Let the original radius be r cm 


. : So, а? = 1444 
Now, according to the question, 
/. а= 31444 238m 


п (г + 1) - т? = 22 

m Mee Breadth of rectangle -1x38 =9.5m 

=> 2mrtm-22 4 

Length = 3 x 9.5 = 28.5 m 

Area of rectangle = 28.5 x 9.5 = 270.75 т> 
=> 2rtl1-27 -. Difference = 1444 - 270.75 = 1173.25 m? 


> 2r=6 > r=3cm 79. (a) Let, the length and breadth of a floor be 32x and 
21x, respectively. 


> 200+) =22 





75. (d) Sum of interior angles = (2n — 4) х 90? 
Sum of exterior angles = 360° 
(2n — 4) x 90° = 360°x 2 
=> 2п-4= 2 x 360° + 90 = 8 
=> 2п-4=8 => 2п= 12 > п-б 


Given perimeter of the floor = 212 feet 
2(32x + 21x) = 212 feet 
=> 106x = 212 feed 


w= ale = 2 feet 
106 


76. (a) BO = 4 units; OC = 3 units -. Area of the floor = Length x Breadth 
ZBOC = 90° = (32 x 2) x (21 x 2) 
= 64 x 42 


A 
= 2688 square feet 
Hence, cost of laying carpet = 2688 x 2.5 = %6720 
80. (d) 2zr = 88 
B D 
5 ай Зав? = 14 т 
44 
22 Area = лт? 
C 





- адаа = 616m 
= 77: X : 
ВС =vV4 +3° =5 units 27r, = 220 
->ВС" = 25 sq. units i= 220х7 _ 35 m 
2x22 
77. (с 
„Ж =. л. Area = mr? = Fx35%35 = 3850 m? 
Difference = 3850 — 616 = 3234 m? 
1 22 
D C 81. (c) Area of the figure = 53 x 28 + 2x ги OMS 
BD = Diagonal = 16 cm = 2100 cm? 
Area of square slg 82. (b) 2(] + b) = 668 
2 1+ = 334 
= + «16x16 =128 om? “P= (334 - b) 
2 Length of a rectangle = Twice the diameter of a circle 


Mensuration I: Area and Perimeter 2 


83. 


84. 


85. 


86. 


87. 











34-5Ь5-2ха4-2х?2ғ-4ғ 
334-5 
T 4 
Area of square = Circumference of circle 
(22)? = 27r 
дед - 2%22(334-5) 
7x4 
484х7х4 
334-1- 2х22 = 308 


b = 334 — 308 = 26 cm 
(c) Side of the first square = VArea 
= 4200 210/2 m 
Its diagonal = V2 xside 
2102 x 4/2 =20 m 


Diagonal of new square = V2 х20= 20/2 m 


Its area = ; x (diagonal) 
= ,*20у2х20у/2 = 400 m? 


(e) Let the length and breadth of the original rectangle 
be L m and B m, respectively. 


After increasing the length by 20% and decreasing the 
breadth by 20%, area is 192. 


(1.2L) x (0.8B) = 192 
or, 0.96 LB = 192 


or LB = 200 





We have to calculate the area of the shaded region which 
is equal to 


Area of square — Area of the circle. 


: 2 
Required answer = 28? — = х14х14 


= 784-616 =168 т’ 


(c) Using statements I and II we can find the area of the 
rectangle and using statement Ш we can find the cost. 


(c) Let, the side of the square be a. 


3a 
Length of the rectangle = 5 


Radius of the circle = a 
Circumference of the circle = 2ла = 132 


88. 


89. 


90. 


91. 


92. 


132 
а=——= 
2л 


Now, area of the rectangle = length х breadth 


> 21 


= 2x 21x8=100.8 cm? 


(c) Side of the square E =14 cm 
smallest side of the triangle = 14— 8 = 6 cm 
Length of the rectangle = 52 =12cm 
Second largest side of the triangle = 12 — 4 = 8 cm 
Largest side of the triangle -J6 +82 
= 36+ 64 = 100 210 cm 


(c) Circumference of the circle = pxdiameter 





= = х 56= 176 cm 
7 
Perimeter of the square = 272 — 176 = 96 cm 
. 96 
Side of the square = FU. 24 cm 
Area of the square = 24 x 24 = 576 cm? 
Area of the circle = л? = ов 28 = 2464 ст? 


Required sum = 576 + 264 = 3040 cm? 


(c) The smallest angle of the triangle is half of the largest 
angle. 


Ratio of the three angle = 4:3:2 
4x + 3x + 2x = 180 

9x = 180 

x = 20 











Required difference = 4x — 2x = 2x =2 x 20 = 40° 


(d) Let, the three angles of the quadrilateral be 13x°, 
19x° and 5x°, respectively. 


Now, according to the question, 











13x + 9x + 5x = 360 — 36 = 324 
=> 27x = 324 
gee as 
27 











Required difference = 13x — 5x = 8x = 8 х 12 = 96° 
(e) 2лг = 88 (smaller circle) 

r=14m 
2лЁ = 220 m (larger circle) 


R=35m 
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93. 


94. 


95. 


Difference between their areas 





=л(А? -r’) = Tes 142) 
22 А 
= —х49х21= 22х7х21=3234 п”. 


(c) Area of square (a = 196 


а = 4196 = 14 ст 
Radius of a circle = 14 x 2 = 28 cm 


Circumference = Fx 2x28 = 176 cm 
Now according to the question b = 176 cm 
Also, 2(/ + b) = 712 
201+ 176) = 712 


[+ 176 = 356 
1 = 356 — 176 
1 = 180 cm 


(a) Let, the perpendicular sides of right-angled triangle 


be 5x and 12x 


Now, according to the question, 25 5хх12х-270 


=> 30x? = 270 cm? 





вый ag 
30 
x=3 
A 
5 13 
B C 











The length of the hypotenuse 


= J (5x)° + (12x? 
= (03x) =13х=13х3 = 39 cm 





(b) Let, the length and breadth of the rectangle be a and 


b respectively. 
a + b? = 625 = (diagonal)? 


ab = 168 cm? = area 





Va? + b? b 





96. 


97. 


98. 


99. 





а+р = үа? +? + 2ab 24625-- 2x168 
= \/625 +336 = V961 = 31 (1) 
and,a — b 2 Ja? +5? —2ab 
= 4625 -336 = 4/289 =17 20) 


Now, оп solving equation. (1) and (2), we һауе 


31-17 
а- 








= 24 and, 


4-47: 
2 


b 7 





Length of the rectangle = 24 cm 
(b) Let, the number of men standing in each row be x. 
Total number when standing in square form = x? 


Now, according to the question, 


х? + 71 = 6000 
=> x = 5929 
х = 77 


(а) Quicker Method: 





Required decrease 4 x y s y =1% 
100 

(b) Original area = 6 x 5 = 30 

New, area = 7 x 4 = 28 
Required ratio = 30:28 

= 15:14 (diminished) 

(c) Ratio of triangle’s side = 2:3:4 
Ratio of angles = 2:3:4 


&С°= 2 x180? = 40° 
(2+3+4) 











24° = —> x 180° = 60° 
(2+3+4) 


ZB? = х 180° = 80° 











(24344) 








-. Total area of the region of this plot, which can be 
grazed by the horses = Shaded area 


Mensuration I: Area and Perimeter 2 


40° ,. 60? ‚ 80° : 
- XAr + XZr + x 
360° 360° 360° 
(= 60° + =) 2 
=| ———_—_——_ Inr 
360° 











aie лт? = Luiz. хо gue m 
360? 2 2 7 
100. (c) Area of square = 121 cm? 
Side of square = 11 cm 
Perimeter of square =(11 x 4) = 44 cm 


Perimeter of square = perimeter of circle 








2лг = 44 cm 
44 44х7 
р 7 сш 
2л 2х22 
Area of circle = zr? 
22 


277—154 


101. (b) 


1 Я 
Area of sector = à" 154 сіп” 
Angle created by sector 


Area of t 
. Area of segment 3600 — 


l x 360° = 90° 
Area of circle 4 








= Again area of circle = 154 cm? 


154 
=> Radius of circle = 1 - JE =7 cm. 


o 





-. Perimeter of the sector — E x2zr-42r 


0? 
c eng ду = du Ээ, 
4 4 7 


= (11 + 14) см = 25 cm 


102. 


103. 


104. 


105. 


106. 


(a) Required sum =20? + ... 429? 

= (12+ + + 29?) — (12+ ++ +19?) 
29(29+1)(2х29 +1) 19(19+1)(2х19+1) 

1 6 6 
29х30х59 19х20х39 

756 6 


=8555 – 2470 = 6085 ст? 














(b) (2x + 4х + 7х + 5х) = 18x = 360° 
> х= 20° 


Smallest angle of the quadrilateral = 2x = 2 x 20 = 


40° 

So the smallest angle of the triangle = 40° 
Remaining two angles of the triangle are 

40 x 2 = 80° and 180 - (80 + 40) 

= 180 — 120 = 60° 

(e) Side of the square 

= 1,024 ст? =32 ст 

Length of the rectangle = 32 x 2 cm 
Breadth of the rectangle = 32 — 12 = 20 cm 
Required ratio = 64:20 = 16:5 


(a) Perimeter of the rectangle = 2(8 + 7) = 30 cm 
Perimeter of the square = 2 x 30 = 60 cm 
1 
Side of the square = ris 60 215 cm 
Circumference of the required semi-circle 


2, 18 +2х 2 = 38.57 cm. 
2 2 





=лг+2г = 


fe" S olg 
2x22 





e _176х7_ 


= =28m 
^" x22 





Required difference =л{(28)? – (21)! 


- 49x = 1078 m? 
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CHAPTER 


34 


INTRODUCTION 
Solids 


A solid is a figure bounded by one or more surfaces. It 
has three dimensions, namely, length, breath or width, 
and thickness or height. The plane surfaces that bind it 
are called its faces. 

The volume of any solid figure is the amount of 
space enclosed within its bounding faces. It is measured 
in cubic units, e.g., m°, cm’, etc. 

The area of the plane surfaces that bind the solid 
is called its surface area. 


Mensuration Il: Volume and Surface Area 







For any regular solid, 


Number of faces + Number of vertices 


= Number of edges + 2. 


We discuss here some important three-dimensional 
figures and the formulae associated with them. 


Cubic 


It is ta solid figure which has six rectangular faces. It 
Is also called rectangular parallelopiped. 


[| BASIC FORMULAE Г | 








If /, b and Л denote the length, breadth and height 
of the cuboid, and d denotes the body diagonal 
(AF or BE or DG or CH), then 


0) Volume =/xbxh= /4х4,х4,, 


where, A, = area of base or top, 
A, = area of one side face, and 
A, = area of other side face. 
(11) Total surface area = 2 (Ib + bh + Ih) 
=(+b+hy-@& 


(iii) Diagonal of cuboid = JI? +b? + h? 


1. For painting the surface area of a box or to know 
how much tin sheet is required for making a box, 
we use formula (ii). 


2. To find how much a box contains or how much 
space a box shall occupy, we use formula (i). To 
find the length of the longest pole to be placed 
in a room, we use formula (iii). 


3. The rise or fall of liquid level in a container 





_ Total volume of objects submerged or taken out 
Cross-sectional area of container Е 


Illustration 1: Find the volume and the total surface area 
of a cuboid whose dimensions are 25 m, 10 m and 2 m. 


Solution: Here, / = 25 m, b = 10 m and A = 2 m. 
Volume of the cuboid = / x b x h 
-25х10х2 
= 500 n? 
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Total surface area of the cuboid 
= 2 (Ib + bh + Ih) 
= 2 (25 х 10 + 10 х2 + 25 х 2) 
= 2 (250 + 20 + 50) 
= 640 m’. 
Illustration 2: Find out the length of the longest 
bamboo that can be placed in a room which is 12 m 


long, 9 m broad and 8 m high. 
Solution: Length of the bamboo 


= length of the diagonal of the room 
= J12? +9? +8 
= 4289 = 17 m. 


Illustration 3: Тһе area of a side of a box is 120 cm’. 
The area of the other side of the box is 27 cm”. If the 
area of the upper surface of the box is 60 cm’, then find 
out the volume of the box. 

Solution: Volume to the box 





area of base x area of one face 
xarea of the other face 


_ 60x 120 x 72 
4518400 = 720 cm’, 


Illustration 4: The sum of length, breadth and height 
of a cuboid is 12 cm. Find out the total surface area 
of the cuboid. 
Solution: Total surface area 

= (Sum of all three sides)? — (Diagonal) 

= 12? — 8 = 144 - 64 = 80 cm”. 


Cube 


It is a special type of cuboid in which each face is a 
square. 

For a cube, length, breadth and height are equal and 
is called, the edge of the cube, 


If a be the edge of a cube, then 
(i) Volume of the cube = (edge)? = а? 


(ii) Total surface area of the cube = 6 (edge)? = ба? 


(їп) Diagonal of the cube = „Ва (edge) = за 


E 3 9) 
(iv) Volume of ће cube = Еш -( d | 
43 43 


3 
Е Surface area 
Үү 6 





(у) Total surface area of the cube 
= 2 (diagonal) = 24 
(vi) For two cubes 


(a) Ratio of volumes = (ratio of sides)? 
(b) Ratio of surface areas = (Ratio of sides)? 
(c) (Ratio of surface areas)’ = (Ratio of volumes)’. 


Illustration 5: Find out the volume, surface area and the 
diagonal of a cube, each of whose sides measures 4 cm. 


Solution: Volume of the cube = à? = (4) = 64 cm’. 
Surface area of the cube = ба? = 6 (4)? = 96 cm’. 


Diagonal of the cube = За = 443 ст. 


Illustration 6: The surface area of a cube is 216 cm’. 
Find out its volume. 


Solution: Volume of the cube 


3 
_ [Surface area 
Е 6 


3 
= | zs) = (6) = 216 cm’. 





6 


Illustration 7: The diagonal of a cube is 843 cm. 
Find out its total surface area and volume. 


Solution: We have, 
Diagonal of cube = 45 (edge) 


Diagonal of cube 


43 


8 сш 





Edge of cube = 


Mi 
43 
Total surface area = 6 (edge)? = 6(8)? 

= 384 cm’. 
Volume of cube = (edge) = (8)? = 512 cm’. 


Illustration 8: If the volumes of two cubical blocks 
are in the ratio of 8:1, then what will be the ratio of 
their edges? 
Solution: We have, 
Ratio of volumes = (Ratio of sides)? 
Since, ratio of volumes = 8:1, i.e., 23:13 
ratio of sides = 2:1. 


Illustration 9: Volumes of the two cubes are in the 
ratio of 1:9. Find the ratio of their surface areas. 


Solution: (Ratio of the surface areas)’ 
= (Ratio of volumes)’ 


Ratio of surface areas = 41:81 = 1:3 (3). 


Mensuration II: Volume and Surface Area 





Illustration 10: Sides of two cubes are in the ratio of 
2:3. Find out the ratio of their surface areas. 
Solution: Ratio of surface areas 


= (Ratio of sides)’ 
= (2:3)? = 4:9. 


Right Circular Cylinder 


A right circular cylinder is a solid with circular ends of 
equal radius and the line joining their centres perpendicular 
to them. This is called, axis of the cylinder. The length 
of the axis is called, the height of the cylinder. 


Take a rectangular sheet of paper and role it lengthwise 
or breadthwise in a round way, you will get a cylinder, 
1.е., a cylinder is generated by rotating a rectangle 
by fixing one of its sides. 


If ғ is the radius of base and h is the height of the 
cylinder, then 


(i) Volume of cylinder 
= Area of the base x height 
= n? x h = л rh cubic units 
(1) Area of the curved surface 
— Circumference of the base x height 
= 2nr x h = 2m rh sq units 
(11) Area of the total surface 
— Area of the curved surface 
+ Area of the two circular ends 
= 2л р + 2л 1? 
= 2nr (h + г) sq units. 
(iv) For two cylinders, 
When radii are equal 
(a) Ratio of volumes = Ratio of heights 
(b) Ratio of volumes 
— Ratio of curved surface areas 
(c) Ratio of curved surface areas 
= Ratio of heights 


When heights are equal 
(a) Ratio of volumes = (Ratio of radii)? 
(b) Ratio of volumes 
= (Ratio of curved surface areas)? 
(c) Radii of curved surface areas 
— Ratio of radii 
When volumes are equal 





(a) Ratio of radii = Inverse ratio of heights 
(b) Ratio of curved surface areas 

— [nverse ratio of radii 
(c) Ratio of curved surface areas 


= J Ratio of heights 


When curved surface areas are equal 
(a) Ratio of radii = Inverse ratio of heights 
(b) Ratio of volumes - Inverse ratio of heights 
(c) Ratio of volumes = Ratio of radii 


(v) For a cylinder 
(a) Ratio of radii = (Ratio of curved surfaces) 
x (Inverse ratio of heights) 
(b) Ratio of heights — (Ratio of curved surfaces) 
x (Inverse ratio of radii) 


(c) Ratio of curved surfaces 
— (Ratio of radii) x (Ratio of heights). 


Illustration 11: Тһе diameter of the base of a right 
circular cylinder is 28 cm and its height is 10 cm. Find 
out the volume and area of the curved surface of the 
cylinder. 


Solution: Radius of the base = i = 14 cm. 


Volume of the cylinder = л 2А 


2 x Mx Mx 10 


= 6160 cm’. 
Area of the curved surface = 2лий 


=2х C x 14x 10 


= 880 cm’. 


Illustration 12: A cylinder of height 21 cm has base 
of radius 4 cm. Find out the total surface area of the 
cylinder. 


Solution: Total surface area = 2л r (h +r) 


-2х 2 х4х (1+4) 


Жалан” ene. 
7 
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Illustration 13: А rectangular piece of paper is 71 cm 
long and 10 cm wide. A cylinder is formed by rolling 
the paper along its breadth. Find out the volume of the 


cylinder. тас п = = 


Solution: Circumference of the paper = Breadth of the 
paper 
=> r= 10 
10 10x113 113 
2л 2х355 71 


As the length of the paper becomes the height of 
the cylinder, 





> r= 





Volume of the cylinder 





= nl 
= 2227 ie x 113.7 = 565 ст?. 
113 71 71 


Illustration 14: Two circular cylinders of equal volume 
have their heights in the ratio of 9:16. Find out the ratio 
of their radii. 





Solution: Ratio of radii = inverse ratio of heights 


16:9 = 4:3. 


Illustration 15: Two circular cylinders of equal volume 
have their heights in the ratio of 16:25. Find out the 
ratio of their curved surface areas. 


Solution: Ratio of curved surface areas 


= J Ratio of heights = 16:25 = 4:5. 





Illustration 16: Two circular cylinders of equal volume 
have their radii in the ratio of 4:9. Find out the ratio of 
their curved surface areas. 
Solution: Ratio of curved surface areas 

= inverse ratio of radii = 9:4. 
Illustration 17: Two circular cylinders of equal heights 


have their radii in the ratio of 2:5. Find out the ratio 
of their volumes. 


Solution: Ratio of volumes = (Ratio of radii)’ = 4:25. 
Illustration 18: Two circular cylinders of equal heights 


have their curved surface areas in the ratio of 3:5. Find 
out the ratio of their volumes. 


Solution: Ratio of volumes 
= (Ratio of curved surface areas)? 
= 9:25. 

Illustration 19: Two circular cylinders of equal curved 


surface areas have their heights in the ratio of 4:7. Find 
out the ratio of their volumes. 


Solution: Ratio of volumes = Inverse ratio of heights 
1 1 4 
шэг 7:4. 
Illustration 20: Two circular cylinders of equal curved 
surface areas have their heights in the ratio of 4:5. Find 
out the ratio of their volumes. 


Solution: Ratio of volumes = Inverse ratio of heights 
Re 5:4 
Sg 9%. 

(vi) If the ratio of heights and the ratio of radii of two 
right circular cylinders are given, then 


Ratio of curved surface areas = (ratio of radii) 
(ratio of heights). 


Illustration 21: Ifthe heights and the radii of two right 
circular cylinders are in the ratio 2:3 and 4:5, respectively. 
Find out the ratio of their curved surface areas. 
Solution: Ratio of curved surface areas = (ratio of radii) 
(ratio of heights) 

= (4:5) (2:3) = 8:15. 


(vii) If the ratio of heights and the ratio of curved surface 
areas of two right circular cylinders are given, then 


Ratio of radii = (ratio of curves surface areas) 
(inverse ratio of heights). 


Illustration 22: The heights and curved surface areas 
of two right circular cylinders are in the ratio 3:4 and 
5:8, respectively. Find out the ratio of their radii. 


Solution: Ratio of radii = (ratio of curved surface areas) 
(inverse ratio of heights) 
1 1 
= (5:8 : = (5:8) (4:3) = 5:6. 
(5:8) E ] (5:8) (4:3) 
(viii) If the ratio of radii and the ratio of curved surface 
areas of two right circular cylinders are given, then 





Ratio of heights = (ratio of curved surface areas) 
(inverse ratio of radii) 


Illustration 23: Тһе radii of two right circular cylinders 
are in the ratio of 3:4 and their curved surface areas are 
in the ratio of 5:6. Find out the ratio of their heights. 

Solution: Ratio of heights — (ratio of curved surface 
areas) (inverse ratio of radii) 


- (5:6) (+) 
= (5:6) (4:3) = 10:9. 


Right Circular Cone 


A right circular cone is a solid obtained by rotating a 
right-angled triangle around its height. 


Mensuration II: Volume and Surface Area 





If r = radius of base; h = height, 


1 = slant height = „А2 +7? , then 


(1) Volume of cone 


= : х area of the base х height 


1 : : 
= — x rh cubic units 


(ii) Area of curved surface = л rl 


= лг +r’ sq. units 


(11) Total surface area of cone 
= Area of the base + area of the curved surface 
= л +хлтЇ= л” (г + 1) sq units. 

(iv) For two cones 
(a) When volumes are equal 





Ratio of radii = inverse ratio of heights 


(b) When radii are equal 
Ratio of volumes = Ratio of heights 


(c) When heights are equal 
Ratio of volumes = (ratio of radii)’ 


(d) When curved surface areas are equal 
Ratio of radii = inverse ratio of slant heights. 


Illustration 24: Find out the slant heights of a cone 
whose volume is 1232 cm? and radius of the base is 7 cm. 


1 
Solution: Volume of the cone = 5 дей = 1232 


1232 х3 _ 1232 х3х7 
zr? 22х7х7 


Slant height / is given by the relation 
l=VV +r’ 
= A QAYy + (7)* = 45764 49 
= 625 = 25 cm. 


Slant height of the cone is 25 cm. 





h= = 24 cm. 


Illustration 25: A tent is of diameter 12 m at the base 
and its height is 8 m. 


(i) Find the slant height; and 
(ii) The canvas required in m’. 


How many persons can the tent accommodate, at 
the most, if each person requires 18 m? of air? 


Solution: Diameter of the base of a conical tent = 12 m. 


Radius (r) = 2 = 6 m and its height (Л) 
=8 m. 2 





G) Slant height () = Jr? +r = Je +8 


= 64+36= 100 = 10 m. 


(1) Area of canvas required 
=rxrxl 
22 
m x 6 x 10 = 188.57 m 
(11) Volume of conical portion 
= b Т 
3 


Е К weeps = 201.71 m°. 
3 7 
Space required for each person = 18 m°. 
Number of persons that can be accommodated 
_ 301.71 
18 


= 16. 


Illustration 26: The height of a сопе is 21 cm and 
radius of its base is 28 cm. Find out its total surface area. 


Solution: We have, r = 28 cm and h = 21 cm. 
Slant height (7) = Jj? +h? = (28)? + 21) 
= 41225 = 35 cm. 


Total surface area = ли ([+ r) 





= 2, 28 x (35 + 28) 


5544 cm’. 


Illustration 27: Two right circular cones of equal 
curved surface areas have their slant heights in the ratio 
of 3:5. Find out the ratio of their radii. 
Solution: Ratio of radii = inverse ratio of slant heights 

= ха = 5:3. 

35 

Illustration 28: Two right circular cones of equal 
volumes have their heights in the ratio of 4:9. Find out 
the ratio of their radii. 
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Solution: Ratio of radii = inverse ratio of heights 


[1 1 
= = A 32: 
49 49:4 23 


Illustration 29: Two right circular cones of equal 
heights have their radii in the ratio of 1:3. Find out the 
ratio of their volumes. 





Solution: Ratio of volumes = (Ratio of radii)’ 
sia = 1:9. 
(v) If the ratio of volumes and the ratio of heights of 
two right circular cones (or cylinders) are given, then 


Ratio of radii 





= J (ratio of volumes) (inverse ratio of heights) 


= ./3:2)8:3) : 44:12 2:1. 
Illustration 30: The volumes of two cones are in the 


ratio 3:2 and their heights in the ratio 3:8. Find out the 
ratio of their radii. 





Solution: Ratio of radii 





= [ratio of volumes)(inverse ratio of heights) 





= (022): 3) =/4:1=2:1. 


(vi) If the ratio of heights and the ratio of diameters (or 
radii) of two right circular cones (or cylinders) are 
given, then 


Ratio of volumes = (ratio of radii)? 
x (ratio of heights). 


Illustration 31: The heights of two cones are in the 
ratio of 5:3 and their radii is in the ratio 2:3. Find out 
the ratio of their volumes. 


Solution: Ratio of volumes 
= (ratio of radii)? x (ratio of heights) 
= (2:3) x (5:3) 
= 2,2 - 20:27. 
9 3 
(vii) If the ratio of radii (or diameter) and the ratio of 
volumes of two right circular cones are given, then 
ratio of heights 
= (inverse ratio of radii)? (ratio of volumes). 


Illustration 32: The volumes of two cones are in the 
ratio of 1:4 and their diameters are in the ratio of 4:5. 
Find out the ratio of their heights. 
Solution: Ratio of heights 
= (inverse ratio of diameters)’ x (ratio of volumes) 
11 


= (522) (1:4) = (5:4)? (1:4) 


Frustum of a Right Circular Cone 


A cone with some of its top portion cut off is called, 


the frustum of the original cone. 
M 
ба 


If К = Radius of the base of frustum 
r = Radius of the top of the frustum 
h = Height of the frustum 
1 = Slant height of the frustum, then 
(a) Slant height = (л? -(R-—r) units 
(b) Area of the curved surface = л (R + r) / sq. units 


(c) Total surface area of the frustum 
= л [(R + 7°) + 1 (R + r)] sq. units 


(d) Volume of the frustum = =” (R^ +r? + Rr) cu units. 


Illustration 33: А reservoir is in the shape of a frustum 
of a right circular cone. It is 8 m across at the top and 4 
m across the bottom. It is 6 m deep. Find out the area of 
its curved surface, total surface area and also its volume. 
Solution: Here, А = 4, r= 2 and Л = 6. 


Slant height ( = (А2 + (Жау 
= (6) + (4-2)? = 4/40. 


Area of the curved surface 
л (Ё+т)1 


4+2) 00 


= 18.8 х 6.3 = 118.4 т 
Total surface area = л [(R? + 1?) + I (А + r)] 
22. 
351 


(4 + 22) + 4/40 (4 + 2)] 
- = (20 + 6/49) = 181.6 m? 
Volume of the frustum = M (В? +r? + Rr) 
= 2 (922 4.4% 2) 
7.3 


- H 064448 = 176 m. 
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Sphere 


A sphere is the solid figure formed by revolving a semi- 
circle on its diameter. 


The mid-point of the diameter is called, centre of 
the sphere, and the radius of the semi-circle is called, 
the radius of the sphere. 

If r = radius of the spheres, then 


4 
(i) Volume of sphere = 21” cubic units 


(ii) Surface area = 477° sq units. 


(iii) Volume of hemisphere = = nr? cubic units 


(iv) Area of curved surface = 277° sq units of hemisphere 
(v) Total surface area of hemisphere = Злу? sq units. 


Illustration 34: Diameter of a sphere is 28 cm. Find 
out its surface area and volume. 


Solution: Radius of the sphere (r) = 2 = 14 cm. 





Surface area = 4n? = 4 x = х14х 14 
= 2464 cm’. 
Volume of sphere = а лг? 
4 22 


= -х--х14х14х14 
3 7 


= 11498.6 cm’. 


Illustration 35: Find out the volume, curved surface area 
and total surface area of a hemisphere of radius 21 cm. 


Solution: Volume of the hemisphere 


= Žar =2x22x21x21x21 = 19494 сп. 
3 3 7 


Curved surface area = 277° 


-2х nen 


= 2772 cm’. 
Total surface area = 37° 


= 3 х 22 „21х21 
7 
= 4158 cm’. 


(vi) For two spheres 


(a) (Ratio of radii)? = Ratio of surface areas 
(b) (Ratio of radii)’ = Ratio of volumes 
(c) (Ratio of surface areas)’ 

= (Ratio of volumes)’. 


Illustration 36: The radii of two spheres are in the 
ratio of 2:3. What is the ratio of their surface areas? 
Solution: Ratio of surface areas = (ratio of radii)’ 
= (2:3)? = 4:9. 

Illustration 37: The surface areas of two spheres are 
in the ratio 1:2. Find out the ratio of their volumes. 
Solution: We have, 

(Ratio of surface areas)! = (Ratio of volumes) 

=> (1:2) = (Ratio of volumes)? 

Ratio of volumes = 4:8 = 1:22. 
Illustration 38: The radii of two spheres are in the 
ratio of 2:45. Find out the ratio of their volumes. 
Solution: Ratio of volumes = (Ratio of radii)? 

= (2:5) = 8:125. 


Prism 


A solid having top and bottom faces identical and side 
faces rectangular is a prism. 


Edge 
1 
Еасе І 


4--- Side Face 
| Вазе 


In a prism with a base of л sides; 

Number of vertices = 2n 

and Number of faces = n + 2. 

Volume of the prism = area of base x height 
Lateral surface area — perimeter of base x height 
Total surface area — 2 x Base area 








+ Lateral Surface area. 
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Illustration 39: Find out the volume and the total 
surface area of a triangular prism whose height is 30 
m and the sides of whose base are 21 m, 20 m and 13 
m, respectively. 
Solution: Perimeter of base = 21 + 20 + 13 = 54 m. 
height = 30 m. 

Area of base = /s(s—a)(s—b)(s—c) 











= [2707 –21)07 – 20)027 –13) 





= 4/27х6х7х14 = 126 m’. 
Volume of the prism = area of base x height 
= 126 x 54 = 6804 m’. 
Also, surface area of the prism 
= 2 x Base area + lateral surface area 
= 2 Base area + perimeter of base x height 
= 2 x 126 + 54 x 30 = 1872 m’. 


| | SOLIDS INSCRIBED/CIRCUMSCRIBING OTHER SOLIDS [| 


1. If a largest possible sphere is circumscribed by a 
cube of edge ‘a’ cm, then the radius of the sphere 


Illustration 40: Find out the volume of largest possible 
sphere circumscribed by a cube of edge 8 cm. 


Solution: Radius of the sphere = 2^ 5 -4сш 
Hd os 
Volume of the sphere = 3 Tr 
= 4 х--х4х4х4 
3 
= 268.1 cm’. 


2. If а largest possible cube is inscribed in a sphere of 


‹ 


2 
radius ‘a’ cm, then the edge of the cube = ES 
43 


Illustration 41: Find out the surface area of largest 
possible cube inscribed in a sphere of radius 4 cm. 
2a 2x4 8 
Solution: Edge of the cube —= = : 
З Зз № 


Surface area of the cube = 6 (edge)? 





128 cm’. 


3. If a largest possible sphere is inscribed in a cylinder 
of radius ‘a’ cm and height “Л” cm, then 
aforh>a 


radius of the sphere = 47 
5 fora>h 


Illustration 42: Find out the surface area of largest 
possible sphere inscribed in a cylinder of radius 14 cm 
and height 17 cm. 


Solution: Radius of the sphere = 14 cm ( ^ h > a) 


Surface area of sphere = 4л r? 
-4х E x14x14 


= 2464 cm’. 


4. If a largest possible sphere is inscribed in a cone of 
radius ‘a’ cm and slant height equal to the diameter 


a 
of the base, then radius of the sphere = —=. 
шини 


Illustration 43: Find out the surface area of largest 
possible sphere inscribed in a cone of radius 21 cm and 
slant height equal to the diameter of the base. 


a 21 
Solution: Radius of the sphere = — = — cm. 
455 V3 


Surface area of the sphere = 4л т? 


4 22 21 21 
= A. э==== == = 

T 43 «3 
= 1848 cm’. 


5. If a largest possible cone is inscribed in a cylinder 
of radius ‘a’ cm and height ‘h’ cm, then radius of 
the cone = a and height = h. 


Illustration 44: Find out the volume of largest possible 
cone inscribed in a cylinder of radius 6 cm and height 
14 cm. 


Solution: Radius of the cone (r) = 6 cm. 
and height of the cone (/) = 14 cm. 
1 


Volume of the cone = ^ лү?һ 


= ЕСИР У 
3 UT 


528 cm). 
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6. Ifa largest possible cube is inscribed in a hemisphere 
of radius ‘a’ cm, then the edge of the cube = ар. 


Illustration 45: Find out the length of the diagonal 
of largest possible cube inscribed in a hemisphere of 
radius 44/2 cm. 


2 2 8 
Solution: Edge of the cube = a,/— s AEE 
\з Үз 45 


cm. 
Diagonal of the cube = 43 (edge) 


= TEA = 8 cm. 


43 


[| SHORT-CUT METHODS | 


If all three measuring dimensions of a sphere, 


cuboid, cube, cylinder or cone are increased or 
decreased by x%, у% and 2% respectively, then 
the volume of the figure will increase or decrease 
by 





зүүж “Эй 
100 100 


(хэнээ 


For cuboid, the three measuring dimensions are 
length, breadth and height. 
For cube, all three measuring dimensions are equal, 
Lex = y= 2. 
For sphere also, (or diameter) all three measuring 
dimensions are equal and is given by radius, 1.e., x 
= урь, 
For cylinder or а сопе two measuring dimensions 
are equal to radius and third measuring dimension 
is height 
Le, х= у = гапа 2 = й. 
Illustration 46: The length, breadth and height of a 
cuboid are increased by 5%, 10% and 20%, respectively. 
Find out the percentage increase in its volume. 


Solution: Here, x = 5, y = 10 and z = 20. 
Percentage increase in volume 





Xy + XZ + yz 497 |% 
100 (100): 


- [eese 


(5x10) + (5x 20) + (10x 20) 
100 


5+10+20+ 





% 


0 
5х10х20 
(100): 





350 1000 
= |35+—+ T 

100 (100) 
= (35 + 3.5 + 0.1)% 
= 38.6% 


Illustration 47: The sides of a cube are decreased by 
10% each. Find out the percentage change in its volume. 
Solution: Here, x = у = z. 

Percentage change in volume 


3x? x А 
= | 30+ — + 5 % 
100 (100) 
2 Э 
3(-10) + (—10) % 
100 (100): 
= (-30 + 3 — 0.1)% = - 27.1% 


—ve sign indicates decrease in volume, that is, there is 
a decrease in volume by 27.1% 


Illustration 48: The diameter of a sphere is increased 
by 20%. What is the percentage increase in its volume? 








-|x 10)+ 


Solution: Percentage increase in volume 





2 3 
-|3x43* 4 * 19 [Here x= y = z] 
100 (100)? 


Чан 3(20)" | 20) | 
100 (100): 


= (60 + 12 + 0.8)% = 72.8% 


Illustration 49: Тһе radius of a right circular cylinder 
is decreased by 5%, but its height is increased by 10%. 
What is the percentage change in its volume? 





Solution: Here, x = y = -15 and z = 10. 
Percentage change in volume 
(75) 75) + (-5)00) + (-5)00) 
100 2 
2 
‚С®с5@о) |” 
(100): 
= (0 — 0.75 + 0.025)% = - 0.725% 
Therefore, volume decrease by 0.725% 





—5—5+10+ 


Illustration 50: Each of the radius апа the height of 
a cone is increased by 25%. Find out the percentage 
increase in volume. 
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Solution: Here, x = у = 25 and z = 25. 
Percentage increase in volume 


25х25 + 25х 25х 25х25 
100 М 
25x25x25 : 
LM 
(100) 


= (75 + 18.75 + 1.56)% = 95.3% 


If the two measuring dimensions which are included 
in the surface area of a sphere, cuboid, cube, 


cylinder or cone are increased or decreased by x% 
and y%, then the surface area of the figure will 
increase or decrease by 


х+у+ га % 
100 
Note that in case of percentage increase, values of x, у 


and z are positive, and in case of percentage decrease, 
values of x, у and z are negative. 


25-25-25- 





Illustration 51: Each edge of a cube is increased by 
20%. What is the percentage increase in its surface area? 


Solution: Here, x = y = 20. 
Percentage increase in surface area 


ху 1, 
=| x+y+— |% 
[x+y э 


=(20+204 0500), 
100 


= (40 + 4)% = 44% 





Illustration 52: Тһе radius of a hemisphere is decreased 
by 10%. Find out the percentage change in its surface area. 


Solution: Here, x = y = -10. 
Percentage change in surface area 


Xy 0 
=/|x+y+—|% 
| 2 2) ° 


-( 10 10+ ELED) y 
100 
= (-20 + 1)% = -19% 





Therefore, surface area of hemisphere decreases by 19% 


Illustration 53: The radius of a right circular cone 
is increased by 25% and slant height is decreased by 
30%. Find out the percentage change in curved surface 
area of the cone. 


Solution: Here, x = 25 and у = -30. 
Percentage change in curved surface area 


[ror 


- E 304 сзсз ly 
100 


= (-5 — 7.5)% = -12.5% 
Therefore, curved surface area decreases by 12.5% 
Illustration 54: The radius and height of a cylinder 
are increased by 10% and 20%, respectively. Find out 
the percentage increase in its surface area. 





Solution: Here, x = 10 and y = 20. 
Percentage increase in surface area 


Xy 
=|x+y+—|% 
E " z) ° 


10x 20 





= (10+ 204 \% = 32% 


If a sphere of radius R is melted to form smaller 
spheres each of radius r, then 


The number of smaller spheres 
Volume of the bigger sphere 


Volume of the smaller sphere 


7 
Illustration 55: Find out the number of lead balls of 
radius 1 cm each that can be made from a sphere of 
radius 4 cm. 





R 3 4 3 
Solution: Number of lead balls — 2 1) = 64. 
r 


If by melting n spheres, each of radius r, a big 
sphere is made, then 
Radius of the big sphere = r An. 


Illustration 56: If by melting 8 spheres, each of radius 
5 cm, a big sphere is made, what will be the radius of 
the big sphere? 

Solution: Radius of the big sphere = ;.3/n 


= 5.3/9 =5:2 = 10 em. 





If a cylinder is melted to form smaller spheres 
each of radius r, then 


Vol f cylind 
The number of small spheres — сс 
Volume of 1 sphere 


Illustration 57: How many bullets can be made out of 
a loaded cylinder 24 cm high and 5 cm diameter, each 
bullet being 2 cm in diameter? 
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Volume of cylinder 





Solution: Number of bullets — | 
olution: Number of bullets Volume of 1 sphere 


muta хэ 

= у #4 — = 480. 
-хлхіхіхі 
3 


If a sphere of radius ғ is melted and а cone of 


height Л is made, then 


13 
Radius of the cone = 2 x i 


or, 


If a cone of height / is melted and a sphere of radius 


r is made, then 


3 
r 


Radius of the cone = 2 x " : 


Illustration 58: А solid cone of copper of height 3 cm 
is melted and a solid sphere of radius 3 cm is made. 
Then what is the diameter of the base of the cone? 
Solution: Radius of the base of the cone 


-2х uoce z756 


Diameter of the base of the cone = 2 x 6 
= 12 cm. 
Illustration 59: If a solid cone of copper of height 2 
cm is melted and a solid sphere of radius 2 cm is made, 
what is the diameter of the base of the cone? 
Solution: Radius of the base of the cone 


Po [07 
зах 02.25 2 


=2x2=4 cm. 
Diameter of the base of the cone = 2 x 4 = 8 cm. 


|| EXERCISE- | [| 


1. А tank, 16 m long and 23 ш wide contains water. 
How many cubic m of water must be rushed into it 


2 
to make the surface rise by 16 = ст? 


(а) 48 т? (b) 40 m? 
(с) 32 т? (d) 42 т? 

2. The outer dimensions of a closed box are 12 cm by 
10 em by 8 cm. If the box is made of wood 1 cm 
thick, find out the capacity of the box. 


(а) 360 сш? (b) 480 cm? 


(c) 240 cm? (d) 560 cm? 


3. A cistren of dimensions 2.4 m x 2.0 m x 1.5 m takes 
2 hours 30 minutes to get filled with water. The rate 
at which water flows into the cistern is: 


(a) 0.48000 cu.m/h (b) 800 cu.m/min 


(c) 800 cu.m/sec (d) None of these 

4. The area of three adjacent faces of a rectangular box 
are p, q and r square cm. The volume of the box is 
given by: 
(а) (р+а+ т) са” (b) 
(c) (par) “ст! (d) pqr ст? 

5. A reservoir, 30 m long, and 15 m broad, is filled 


with water. How many gallons of water must be 
taken out to lower the level of water by 4 m? 


pqr cm? 


(a) 342000 gallons (b) 364200 gallons 
(c) 324000 gallons (d) 386400 gallons 


6. How many bricks, each measuring 250 cm by 12.5 
cm by 7.5 cm, will be required to build a 5 m long, 
3 m high and 20 cm thick wall? 


(a) 1480 (b) 1280 
(c) 1680 (d) 1480 


7. Find out the cost of the log of wood measuring 15 


1 3 1 
— m by 2> mby1 — mat 245 per cm’. 
2 y 4 y 3 р 


(a) 24257.50 (b) 54005.00 
(c) 54207.50 (d) 54357.50 


8. How many bricks are required to build a 15 m long 3 
m high and 50 cm thick wall, if each brick measures 
25 cm by 12 cm by 6 cm. 


(a) 16500 (b) 14500 
(c) 12500 (d) 10500 


9. Find the diagonal of a cuboid whose dimensions are 
12 m by 10 m by 8 m. 
(a) 18 m (b) 17.5 m 
(c) 17 m (d) 16.5 m 


10. The outer dimensions of a closed wooden box of 1 
cm thick are 12 cm by 10 cm by 8 cm. Find out 
the cost of the wood required to make the box if 1 
cm? of wood costs €3.00. 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


(а) 21440 (Б) 21640 
(с) 21840 (4) 22040 


3 equal cubes аге placed adjacently in a row. Find 
out the ratio of the total surface area of the new 
cuboid to that of the sum of the surface areas of the 
three cubes: 


(a) 3:5 (b) 4:5 
(c) 6:7 (d) 7:9 


The diagonal of a cubical box is 4300 cm. Find 
out the surface area: 


(a) 6004/3 cm? (b) 600 cm? 


(с) 1200 cm? (d) 9004/3 cm? 

An iron cube of 10 cm sides is hammered into a 
rectangular sheet of thickness 0.5 cm. If the sides of 
the sheet be in the ratio 1:5, the sides (in cm) are: 
(a) 110 cm, 50 cm (b) 20 cm, 100 cm 

(c) 40 cm, 200 cm (d) None of these 

The length of a room is 12 m, width 8 m, and height 
6 m. How many boxes will it hold if each 1s allowed 
1.5 cubic metre of space? 

(a) 864 (b) 506 

(c) 384 (d) 436 


A 3.3 m high room is half as long again as it is wide 


and its volume is 123 — m°. Find out its length and 
breadth. 4 

(a) 7.5 m, 6 m (b) 8m, 5 m 

(c) 7.5 m, 5 m (d) 8.5 m, 5 m 

A tank 3 m long, 2 m wide and 1.5 m deep is dug 
in a field 22 m long and 14 m wide. If the earth dug 
out is evenly spread out over the field, the level of 
the field will rise by nearly: 

(a) 0.299 cm (b) 0.29 mm 

(c) 2.98 cm (d) 4.15 cm 

A school room is to be built to accommodate 70 
children, so as to allow 2.2 m? of floor and 11 m? 
of space for each child. If the room be 14 m long, 
what must be its breadth and height? 

(a) 12 m, 5,5 m (0) 11 m, 5 m 

(c) 13 m, 6 m (d) 11 m, 4m 

If 210 m? of sand be thrown into a tank 12 m long 
and 5 m wide, find how much the water will rise? 
(a) 3.5 m (b) 4 m 

(c) 7 m (d) Data inadequate 

If the length, breadth and height of a rectangular 
parallelopiped are in the ratio 6:5:4 and if total 
surface area is 33,300 та>, then the length, breadth 
and height of parallelopiped (in cm) respectively are: 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


(а) 90, 85, 600 (b) 90, 75, 70 

(c) 85, 75, 60 (d) 90, 75, 60 

A m of metal weighing 90 Kg is rolled into a square 
bar 9 metre long. An exact cube is cut off from the 
bar. How much does it weigh? 


2 1 
(a) E Kg (b) s Kg 


(г) 3: Kg (9 42 Kg 

3 3 
How many cubes, each of surface 24 cm* can be 
made out of a cube of edge measure | metre? 
(a) 165000 (b) 125000 
(c) 180000 (d) 155000 
3 solid cubes whose edges are 6, 8 and 10 cm 
respectively, are melted and formed into a single 
cube. If there be no loss of metal in the process, 
find out the edge of the new cube. 
(a) 16 cm (b) 10 cm 
(c) 14 cm (d) 12 cm 
If a cube with its edge 6 cm is melted and smaller 
cubes with edge 2 cm each are formed, then how 
many cubesare formed? 


(a) 39 (b) 24 
(c) 27 (d) 21 
How many small cubical blocks of side 5 cm can be 


cut from a cubical block whose each edge measures 
20 cm? 

(a) 56 (b) 48 

(c) 64 (d) 52 

Surface area of a cube is 600 cm’. Find out the 
length of its diagonal. 


(a) 1543 (b) 124/3 
(c) 10 43 cm (d) None of these 


A rectangular tank is 30 m long and 20 m broad. 
Water is being flown into it through a square pipe 
of side 5 cm. What is the speed of water if the level 
of water in the tank rises by | m in 8 hours? 

(a) 30 Km/h (b) 36 Km/h 

(c) 40 Km/h (d) None of these 


Calculate the number of bricks, each measuring 25 
ст x 15 cm x 8 cm, required to construct a wall 
with its dimension 19 m x 4 m x 5 m, when 10% 
of its volume 1s occupied by mortar. 


(a) 4000 (b) 8000 
(c) 7000 (d) 6000 
3 cubes of metal whose edges are in the ratio 3:4:5 


are melted into a single cube, the length of whose 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


diagonal is 48 43 m. Calculate the edges of the three 
cubes. 

(a) 24 m, 32 m, 40 m (b) 40 m, 32 m, 24 m 

(c) 30 m, 22 m, 18 m (d) 48 m, 36 m, 24 m 

A cube of lead with edges measuring 6 cm each is 
melted and recasted into 27 equal cubes. The length 
of the edge of the new cube is: 

(a) 3 cm (b) 4 cm 

(c) 2 cm (d) 1.5 cm 

The volume of a cube is 729 cm’. The total surface 
area of the cube is: 

(a) 216 cm? (b) 384 cm? 

(c) 486 cm? (d) 512 cm? 

2 cubes have volumes in the ratio 1:27. The ratio of 
the area of the face of one to that of the other is: 
(a) 1:2 (b) 1:3 

(c) 1:6 (d) 1:9 

2 cubes, each of side 12 cm, are joined end-to-end. 
The surface area of the resulting cuboid is: 


(а) 1240 ст? (b) 1440 ст? 
(c) 2250 ст? (d) 4252 ст? 


The perimeter of one face of a cube is 20 cm. Its 
volume is: 

(a) 1009 cm? (b) 525 cm? 

(с) 320 cm? (d) 125 cm? 

A cube of edge 3 cm of iron weighs 12 gm. What 
is the weight of a similar cube of iron whose edge 
is 12 cm? 

(a) 768 gm (b) 678 gm 

(c) 964 gm (d) 864 gm 

The weight of a solid cube of iron of 1 cm edge is 
17 gm. What should be the weight with a similar 
cube of edge 3 cm? 

(a) 449 gm (b) 459 gm 

(c) 469 gm (d) 4390 gm 

A cubic metre of silver weighing 900 Kg is rolled 
into a 16 m long square bar. Find out the weight of 
an exact cube cut off from it. 


(a) 14 Kg > эт (Б) 30 Kg 
(с) 10 Kg (d) 7 Kg 50 gm 


A 4 cm cube is cut into 1 cm cubes. What is the 
ratio of the surface area of small cubes to that of 
the large cube? 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


(a) 1:16 (b) 2:3 
(c) 4:1 (d) 6:1 
A large cube 1s formed from the material obtained 


by melting three smaller cubes of 3, 4 and 5 cm 
side. What 1s the ratio of the total surface areas of 
the smaller cubes and the large cube? 


(a) 2:1 (b) 3:2 
(c) 25:18 (d) 27:20 
How many small cubes, each of 96 cm? surface area, 


can be formed from the material obtained by melting 
a larger cube with 384 cm? surface area? 


(a) 8 (b) 5 
(c) 800 (d) 8000 
A cubical metallic tank whose each edge measures 


30 cm, is completely filled with water. If 2,7 litres 
water is taken out of it, what will be the depth of 
the remaining water in the tank? 


(a) 37 cm (b) 27 cm 
(c) 17 cm (d) None of these 
Find out the weight of a hollow cylindrical lead pipe 


1 | . | : 
28 cm long and 5 cm thick. Its internal diameter is 


8 cm. [ Weigh of 1 cm? of lead is 11.4 g, z — 2) 


(а) 3.762 Kg (b) 4.562 Kg 
(c) 7.462 Kg (d) 6.762 Kg 
Volume of the cylinder is 1650 m?. whereas the 


surface area of its base is 78 Í т. Еша ош Ше 
height of the cylinder. 
(a) 2.1 m 
(c) 21 m 


(b) 7.5 m 
(d) 14 m 


1496 ст? of a metal is used to cast a pipe of length 
28 cm. If the internal radius of the pipe is 8 cm, 
then the outer radius of the pipe is: 


(a) 7 cm (b) 9 cm 
(c) 10 cm (d) 12 cm 
The base of a of 10 cm high solid cylinder is a 


semi-circle of radius 7 cm. Its total surface (in cm?) 


is [Us л = 2| 
7 


(а) 154 
(с) 514 


(0) 176 
(4) None of these 
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45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


A sphere is melted to form a cylinder whose height 
is 4 times its radius; What is the ratio of radii of 


sphere to the cylinder? 
(a) 3:2 
(c) 3:5 


(b) 4:3 

(d) 2:3 

The radius of a cylinder is the same as that of a 
sphere. Their volumes are equal. The height of the 
cylinder is: 

(a) 4/3 times its radius. 
(c) equal to its radius. 


(b)2/3 times its radius. 
(d)equal to its diameter. 


A 12 m deep well with internal diameter 3.5 m is 
dug up. The earth from it is spread evenly to form 
a platform 10.5 m by 8.8 m. Determine the height 
of the platform. 


(a) 2.25 m 
(c) 1.25 m 


(b) 3:25 m 
(d) 425 m 


The curved surface of a well is 264 sq m and its 
capacity is 924 m?. What is the diameter and the 
depth of the well? 


(a) 8 m 
(c) 4.5 m 


(b) 9m 
(d) 6 m 


The sum of the radius of the base and the height of 
a solid cylinder is 37 m. If the total surface area of 
the cylinder be 1628 m’, find out the volume: 


(а) 4620 т? (b) 4630 т? 
(с) 4520 m? (d) 4830 m? 
A brick measures 20 cm by 10 cm by E cm. How 


many bricks will be required for constructing a 25 


m long, 2 m high and - m thick wall? 


(a) 25000 
(c) 20000 


(b) 35000 
(d) 45000 


The height of a right circular cylinder is 6 m. 3 
times the sum of the areas of its two circular faces 
is twice the area of its curved surface. The radius 
of the base is: 


(а) 4 т 
(с) бт 


(b) 2m 
(d) 1.5 m 
The radius of the cylinder is made twice as large. 


How should the height be changed so that the volume 
remains the same? 


53. 


54. 


55. 


56. 


57. 


58. 


x height of two cylinders 


(a) 


Nile 


(b) - x height of original cylinder 


1, 
с) — AF 
(с) 4 


(d) None of these 


A right cylinder and a right circular cone have the 
same radius and the same volume. The ratio of the 
height of the cylinder to that of the cone is: 


(a) 3:5 (b) 2:5 
(c) 3:1 (d) 1:3 
2 cans have the same height equal to 21 m. One can 


is cylindrical, the diameter of whose base is 10 cm. 
The other can has square base of side 10 cm. What 
is the difference in between their capacities? 


(а) 350 cm? (b) 450 cm? 
(c) 250 em? (d) None of these 
A roller is 120 cm long and has diameter 84 cm. 


If it takes 500 complete revolutions to level a play 
ground, then determine the cost of levelling at the 


rate of 30 paise per т^. [Us л = 2) 


(а) 2475.40 (b) 3375.45 
(c) 3375.20 (d) 2475.20 
The circumference of one end of a frustum of a 


right circular cone is 48 cm and of the other end is 
34 cm. If the height of the frustrum is 10 cm, its 
volume (in cm?) is: 


(a) 5400 (b) 1350 
(c) 2700 (d) 4050 
Find out the amount of concrete required to erect 


a concrete pillar whose circular base will have a 
perimeter 8.8 m and whose curved surface is 17.6 


12: 


4 3 3 3 
12-- b) 12-- 

(a) 5; (b) y; 

1; 8 5 
с) 122 m d) 12— m 
(c) 3 (d) 25 
Sum of the length, width and depth of a cuboid is 
s and its diagonal is d. Its surface area is: 
(a) 57 (b) Ф 
(с) 5 – Ф (6) 5 + Ф 
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59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


A cylindrical tower is 5 m in diameter and 14 m 
high. The cost of white washing its curved surface 
at 50 paise per m? is: 
(а) $90 

(c) “100 


(b) 397 
(d) 3110 


A solid piece of iron of dimensions 49 x 33 x 24 cm 
is moulded into a sphere, The radius of the sphere 
is: 


(a) 35 cm (b) 21 cm 
(c) 29 cm (d) None of these 


How many coins, 2 mm thick and 1.5 cm in diameter, 
should be melted in order to form a right circular 
cylinder its base diameter 6 cm and height 8 cm? 


(a) 640 (b) 540 
(c) 740 (d) 840 
A hemisphere is made of lead. Its of radius is 6 cm; 


It cast into a right circular cone of 75 cm height. 
The radius of the base of the cone is: 


(a) 1.4 cm (b) 2.4 cm 
(c) 1.6 cm (d) 3.2 cm 


A solid cylinder has a total surface area of 231 cm’. 
Its curved surface area is (2/3) of the total surface 
area. Find out the volume of the cylinder. 


(a) 270 cm? (b) 269.5 cm 
(c) 256.5 cm (d) 289.5 cm 


It is required to design a circular pipe such that water 
flowing through it at a speed of 7 m per min fills a 
tank of capacity 440 cubic m in 10 min. The inner 
radius of the pipe should be: 


(4) 2m (b) 42 m 
1 1 
(с) 5 m (d) и т 


From a solid right circular cylinder with height 10 
cm and radius of the base 6 cm; a right circular 
cone of the same height and base is removed. The 
volume (in cm*) of the remaining solid is: 


(a) 377 (b) 754.3 

(c) 1131 (d) None of these 

The radii of two cylinders are in the ratio 2:3. The 
ratio their height is 5:3. The ratio of their volume 
is: 

(a) 20:27 (b) 10:9 

(c) 18:13 (d) 9:20 

The capacity of a tank, in the form of a cylinder, is 
6160 m°. If the diameter of its base is 28 m, find 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


out the cost of painting its inner curved surface at 


the rate of 52.8 per т. [Us r= 2| 


(а) 2464 (5) 2664 
(с) 3064 (4) 2864 
The sum of the radius of the base and the height of 


a solid cylinder is 37 m. If the total surface area of 
the solid cylinder is 1628 т>, then the circumference 
of its base and the volume of the cylinder are: 


(а) 68 m; 7875 m? (b) 52 m; 5825 m° 
(c) 44 m; 4620 m (d) 30 m; 3859 т? 
A rectangular piece of paper is 22 cm long and 10 


cm wide. A cylinder is formed by rolling the paper 
along its length. The volume of the cylinder is: 


(а) 225л cm? (b) 385 em? 
(c) 25z ст? (d) None of these 
The ratio of total surface area to lateral surface area 


of a cylinder whose radius is 80 cm and height 20 
cm, is: 


(a) 2:1 (b) 3:1 
(c) 4:1 (d) 5:1 
A right cylindrical vessel is full with water. How 


many right cones having the same diameter and 
height as those of right cylinder will be needed to 
store that water? 

(a) 2 (b) 3 

(c) 4 (d) 5 

A cylindrical bucket is 72 cm high and 28 cm in 
diameter and is full of water. This water is emptied 
in a rectangular tank whose length and breadth are 
66 cm and 28 cm, respectively. What will be the 
height of the water level in the tank? 

(a) 36 cm (b) 48 cm 

(c) 24 cm (d) 22 cm 

A cylindrical iron rod is 70 cm long. The diameter of 
its end portion is 2 cm. What is its weight, reckoning 
a cm? of iron to weigh 10 grams? 

(a) 4 Kg (b) 4.2 Kg 

(c) 2.2 Kg (d) Data inadequate 

If the radius of a cylinder is doubled and the height 
is halved, then what would be ratio between the new 
curved surface area and the previous curved surface 
area of the cylinder: 
(a) 1:1 

(c) 3:2 


(b) 2:1 
(d) 2:3 
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75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


A cylindrical jar of diameter 24 cm contains water to 
a height of 30 cm. A spherical steel ball is dropped 
into the jar and the level of the water rises by 67.5 
mm. The diameter of the ball is: 

(a) 16 cm (b) 15 cm 

(c) 20 cm (d) 18 cm 

The material of a solid cone is converted into the 
shape of solid cylinder of equal radius. If the height 
of the cylinder is 5 cm, then what is the height of 
the cone? 

(a) 25 cm (b) 15 cm 

(c) 20 cm (d) 10 cm 

The volume of solid cylinder whose diameter of the 
base is 14 mm and length 25 mm is 3850 mm’. If 
length of the cylinder is doubled, but the diameter is 
halved, then what will be the volume of the resulting 
cylinder? 

(a) 1172 mm? 

(c) 3850 mn? 

(e) None of these 


(b) 1925 mm 
(d) 7700 mn? 


A monument has 50 cylindrical pillars each of 
diameter 50 cm and height 4 т. What will be the 
labour charges for cleaning these pillars at the rate 
of 50 paise per m’? (Use л = 3.14): 

(a) 3237 (b) 3257 

(c) 8157 (d) 3353 


The radius of a cylinder is made twice large. How 
should the height be changed, so that its volume 
remains unchanged? 


(a) сөй original (b) Lof original 


(c) ; of original (d) 1: original 

A spherical ball of lead, 3 cm in diameter, is melted 
and re-cast into three spherical balls. The diameter 
of 2 of these are 1.5 cm and 2 cm, respectively. The 
diameter of the third ball is: 

(a) 2.66 cm (b) 2.5 cm 

(c) 3 cm (d) 3.5 cm 

A cone and a cylinder having the same area of the 
base have also the same area of curved surfaces. 
If the height of cylinder be 2 m, find out the slant 
height of the cone: 


(а) 3m (b) 3.5 m 
(c) 4.5 m (d) 4 m 
The radii of a cylinder and a cone are equal. If the 
height of the cylinder is equal to the slant height of 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


the cone then the ratio of the curved surfaces of the 
cylinder and the cone is: 


(a) 1:1 (b) 2:1 
(c) 3:1 (d) 4:1 
From a cubical block of wood of side 1 m, a cylinder 


of the largest possible volume is curved out. The 
volume (in m?) of the remaining wood is: 


3 5 
a) — b) — 
e) 14 үй 14 
1 2 
с) - а) - 
(с) 5 (4) 7 
The radius of the base of a solid cylinder is r cm 


and its height is 3 cm. It is re-casted into a cone of 
same radius, the height of the cone will be: 


(a) 3 cm (b) 6 cm 
(c) 9 cm (d) 27 cm 


2 cm of rain has fallen on a Km? of land. Assuming 
that 50% of the raindrops could have been collected 
and contained in a pool having a 100 m x 10 m base, 
by what level would the water level in the pool have 
increased? 


(a) 15 m (b) 20 m 
(c) 10 т (d) 25 m 
The perpendicular height of a conical tent is 4 E m 


and the diameter of its base is 6 m. If 11 persons 
can sleep in this tent, find how many average cu m 
of air each person gets? 

(а) 2 cum (b) 4 cum 

(c) 6 cum (d) 8 cu m 

The circumference of the base of a 9 m high conical 


tent is 44 m. The volume of the air contained in it 
is: 


(а) 462 m? (b) 452 т? 
(с) 472 т? (d) 512 т 
A conical vessel of base radius 2 cm and height 3 


cm is filled with kerosene. This liquid leaks through 
a hole in the bottom and collects in a cylindrical jar 
of radius 2 cm. The kerosene level in the jar 1s: 


(a) 1.5 cm (b) z cm 
(c) 1 cm (d) 3 cm 
A hollow cylinder of height 3 cm, is re-casted into a 


solid cylinder. If the external and internal radii of the 
hollow cylinder are 4.3 cm and 1.1 cm, respectively. 
What will be the radius of the solid cylinder? 


(a) 2.8 cm (b) 2.4 cm 
(c) 3.2 cm (d) 4.8 cm 
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90. 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


A solid consists of a circular cylinder with an exact 
fitting right circular cone placed on the top. The 
height of the cone is h. If the total volume of the 
solid is three times the volume of the cone, then the 
height of the cylinder is: 


(a) 2h (b) 4h 


(еу 24 (ау 2^ 

3 3 
A well of 11.2 m diameter is dug 8 m deep. The 
earth taken out has been spread all around it to a 
width of 7 cm to form a circular embankment. Find 
out the height of the embankment. 


(a) 304.8 m? (b) 400.4 m? 
(c) 408.4 m? (d) 412.4 m? 


The curved surface of a circular cylinder of height 
h and the slant surface of the cone of slant height 
‘2h’ having the same circular base are in the ratio 
of: 

(a) 1:1 (b) 1:2 

(c) 3:2 (d) 1:3 

The material of a cone is converted into the shape 
of a cylinder of equal radius. If the height of the 
cylinder is 5 cm, the height of the cone is: 

(a) 10 cm (b) 15 cm 

(c) 18 cm (d) 24 cm 

A right circular cone is exactly fitted inside a cube 
in such a way that the edges of the base of the 
cone are touching the edges of one of the faces of 
the cube and the vertex is on the opposite face of 
the cube. If the volume of the cube is 343 c.c, then 
what approximately is the volume of the cone? 


(a) 90 с.с. (b) 75 c.c. 

(c) 80 c.c. (d) 85 c.c. 

A solid cone is 25 cm high and the radius of its 
base is 50 cm. It is melted and re-cast into a solid 
sphere. Determine the surface area of the sphere. 


(a) 8757.28 cm? (b) 5877.42 cm? 
(c) 7857.14 cm? (d) None of these 


The radius and height of right circular cone are in 


the ratio 5:12. If its volume is 314 ын Find out 
the radius of the cone. ? 

(a) 5m (b) 8m 

(c) 12 m (d) 6 m 

A cone, a hemisphere and a cylinder stand on equal 


bases and have the same height. The ratio of their 
volumes are: 


98. 


99, 


100. 


101. 


102. 


103. 


104. 


105. 


(a) 1:2:2 (b) 1:2:3 
(c) 1:2:4 (d) 2:3:4 
Find out the length of the canvas 2 m in width 


required to make a conical tent 12 m in diameter 
and 6.3 m in slant height: 


(a) 118.8 m (b) 62.4 m 
(c) 59.4 m (d) 112.4 m 
The radius of a cylinder is doubled and the height 


is halved, what is the ratio between the new volume 
and the previous volume? 


(a) 3:1 (b) 2:3 
(c) 2:1 (d) 1:3 
A circus tent is cylindrical to a height of 3 m and 


conical above it. If its diameter is 105 m and slant 
height of the conical portion is 53 m, then calculate 
the length of the canvas 5 m wide to make the tent. 


(a) 1857 m (b) 1647 m 
(c) 1947 m (d) 1847 m 
If base radius of a cone is increased by 20% and its 


slant height is doubled, then by how much per cent 
will the area of its curved surface be increased? 


(a) 140% (b) 160% 
(c) 130% (d) 180% 
The radius of the base of conical tent is 5 cm. If the 


tent is 12 m high, then area of the canvas required 
in making the tent is: 


(a) 60 л m? (b) 300 x m? 
(с) 90 л m? (d) None of these 
A cone of height 7 cm and base radius 3 cm is 


carved from a rectangular block of wood 10 cm x 
5 cm x 2 cm. The percentage % wood wasted is: 


(a) 3496 (b) 46% 
(c) 54% (d) 66% 
The diameter and slant height of a conical tomb 


are 28 m and 50 m, respectively. The cost of white 
washing its curved surface at the rate of 80 paise 
per т> 18: 

(a) 32640 

(c) 3264 

(e) None of these 


(b) 21760 
(d) #176 


A rectangular sheet of area 264 cm? and width 11 
cm is rolled along its breadth to make a hollow 
cylinder. The volume of the cylinder is: 


(a) 231 c.c. (b) 230 c.c. 
(c) 235 c.c. (d) 234 c.c. 
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106. A cylinder and a cone have their heights in the ratio 
2:3 and the radii of their bases in the ratio 3:4. Find 
out the ratio of their volumes. 


(a) 1:9 (b) 2:9 
(c) 9:8 (d) 1:8 
107. If the height of a cone is doubled, then its volume 
is increased by: 
(a) 100% (b) 200% 
(c) 300% (d) 400% 
108. 3 cubes of side 3, 4 and 5, respectively, are melted 


to form into new cube. The side of the new cube 
18: 


(a) 5 cm (b) 6 cm 
(c) 6.5 cm (d) 7 cm 
109. The height and base radius of a cone are each 


increased by 100%. The volume of the cone now 
becomes: 


(a) double the original. 
(b) 4 times the original. 
(c) 3 times the original. 
(d) 8 times the original. 


110. If the radius of a sphere is doubled, then its volume 


is increased by: 


111. 


112. 


113. 


114. 


115. 


The diameter of a sphere is 6 cm. It is melted and 
drawn into a wire of diameter 0.2 cm. Find out the 
length of the wire. 


(a) 24m (b) 28 m 
(c) 36 m (d) 32 m 
A cone-shaped circular tent is 9 m high and the 


circumference of its circular base is 44 m. How 


2 . . 22 
much air is contained in the tent? (us r= 2) 


7 
(а) 362 т? (b) 462 т? 

(с) 562 т? (d) 662 т? 

If the radius of a sphere is doubled, then its surface 
area is increased by: 

(a) 100% (b) 200% 

(c) 300% (d) 50% 

The height of a cylinder is decreased by 8%, keeping 


its radius unchanged. What 1s the percentage change 
in its volume? 


(a) 8% increase (b) 12% decrease 
(c) 8% decrease (d) None of these 
The radius of a cylinder is increased by 20%, keeping 


its height unchanged. What is the percentage increase 
in its volume? 


(a) 100% (b) 200% (a) 33% (b) 44% 
(c) 700% (d) 800% (c) 22% (d) None of these 
EXERCISE-2 


(BASED ON MEMORY) 


1. The radius of base of solid cone is 9 cm. and its 
height is 21 cm. It cut into 3 parts by two cuts which 
are parallel to its base. The cuts are at height of 7 
cm. and 14 cm. from the base respectively. What is 
the ratio of curved surface area of top, middle and 
bottom parts respectively? 

(a) 1: 4: 8 (b) 1: 3: 5 
(c) 1: 3: 9 (d) 1: 6: 12 
[SSC ССІ, Тіег-П CBE, 2018] 

2. A solid cylinder has radius of base 14 cm. and height 
15 cm. identical cylinders are cut from each base as 
shown in the given figure. Height of small cylinder 
is 5 cm. what is the total surface area (In cm’) of 
the remaining part? 


(a) 3740 
(c) 3124 


(b) 3432 
(d)42818 
[SSC CGL Tier-II CBE, 2018] 
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3. Find the curved surface area (in cm?) of a hemisphere 


of diameter 28 cm. 


(a) 1152 
(c) 956 


(b) 1024 
(d) 1232 
[SSC CHSL (1042) Tier-I CBE, 2018] 


. The ratio of curved surface area and volume of a 


cylinder is 1:7. The ratio of total surface area and 
volume is 187:770. What is the respective ratio of 
its base radius and height? 


(a) 5:8 (b) 4:9 
(c) 3:7 (d) 7:10 
[SSC CGL Tier-II CBE, 2018] 


. A hemisphere is kept on top of a cube. Its front 
view is shown in the given figure. The total height 
of the figure is 221 cm. The ratio of curved surface 
area of hemisphere and total surface area of cobe is 
11:42. What 1s the total volume (in cm) of figure? 











(a) 3318.33 
(c) 3154.67 


(b) 3462.67 

(d) 3248.33 
[SSC CGL Tier-II CBE, 2018] 
. 10 identical solid spherical balls of radius 3 cm. are 
melted to form a single sphere. In this process 20% 
of solid is wasted. What is the radius (in cm) of the 
biggest sphere? 
(a) 24 
(c) 8 


(b) 12 
(d) 6 
[SSC CGL Tier-II CBE, 2018] 


. A right circular cylinder has height as 18 cm and 
radius as 7 cm. The cylinder is cut in the three 
equal parts (by 2 cuts parallel to base). What 1s the 
percentage increase in total surfacearea? 


(a) 62 (b) 56 
(c) 48 (d) 52 
[SSC CGL Tier-II CBE, 2018] 


. Radius of base of a hollow cone is 8 cm. and its 


height is 15 cm. A sphere of largest radius is put 


10. 


11. 


12. 


13. 


14. 


15. 


inside the cone. What is the ration of base of cone 
to the radius of sphere? 
(a) 5:3 (b) 4:1 
(c) 2:1 (d) 7:3 
[SSC CGL Tier-II CBE, 2018] 


. The Total surface area of a hemisphere is 41.58 sq. 


cm. Find its curved surface area. 


(a) 27.72 sq. cm. (b) 55.44 sq. cm. 
(c) 9.24 sq. cm. (d) 13.86 sq. cm. 
[SSC CGL Tier-I CBE, 2017] 


What is the curved surface area (In cm?) of a 
cylinder having radius of base as 14 cm and height as 
10 cm? 


(a) 440 (b) 880 
(c) 220 (d) 1320 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The perimeter of base of a right circular cone is 132 
cm. If the height of the cone is 72 cm. then what is 
the total surface area (In cm?) of the cone? 
(a) 6600 (b) 6336 
(c) 4224 (d) 5784 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


A solid right circular cone of radius 4 cm and height 
7 cm is put inside a cylindrical vessel of radius 5 cm 
and height 8 cm. How much water in cube cm will 
be required to fill the cylindrical vessel completely? 


(a) 1022.48 cubic cm (b) 1533.72 cubic cm 
(с) 511.24 cubic ст (d) 255.62 cubic cm 
[SSC CGL Tier-I CBE, 2017] 


The cross section of a canal is in the shape of an 
isosceles trapezium which is 4 metre wide art the 
bottom and 5 metre wide at the top. If the depth of 
the canal is 2 metre and it is 120 metre long, what 
is the maximum capacity of this canal? 


(a) 2160 cubic metre (0) 3240 cubic metre 
(c) 4320 cubic metre (d) 1080 cubic metre 

[SSC CHSL (10-2) Tier-I CBE, 2017] 
The curved surface area of a hemisphere is 27.72 
square cm and volume is 19.404 cubic cm, find its 
radius. 
(a) 4.2 cm. 
(c) 0.7 cm. 


(b) 2.1 cm. 

(d) 1.05 cm. 
[SSC CGL Tier-I CBE, 2017] 
What is the volume (in cm?) of a right pyramid 
of height 12 cm and having a square base whose 


diagonal is 6/2 cm? 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


(a) 864 (b) 432 
(c) 144 (d) 288 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


A solid cone of height 24 cm and having radius 
of base 8 cm is melted to form a solid cylinder of 
radius 6 cm and height 6cm. In the whole process 
what percent of material is wasted? 


(a) 48.5 (b) 37.5 
(c) 57.8 (d) 64 
[SSC CGL Tier-I CBE, 2017] 


A solid cylinder having radius of base as 7 cm. and 
length as 20 cm. is bisected from its height to get 
two identical cylinders. What will be the percentage 
increase in the total surface area? 


(a) 29.78 (b) 25.93 
(c) 27.62 (d) 32.83 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


Three sphereical balls of radius 2 cm, 4 cm and 6 
cm are melted to form a new apherical ball. In this 
process there is a loss of 2596 of the material. What 
is the radius (in cm) of the new ball? 
(a) 6 (b) 8 
(c) 12 (d) 16 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
A solid cone of height 36 cm and radius of base 9 
cm is melted to form a solid cylinder of radius 9 cm 
and height 9 cm. What percent of material is wasted 
in this process? 
(a) 25 
(c) 5 


(b) 0 
(d) 10 
[SSC CGL Tier-I CBE, 2017] 


The radius of a wheel is 3.5 cm. What is the distance 
(in cm) travelled by the wheel in 20 revolutions? 
(a) 220 (b) 440 
(c) 880 (d) 1320 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
What is the length (in metre) of the longest rod that 
can be placed in a room which is 2 metre long 2 
metre broad and 6 metre high? 
(a) 8 (b) 2/11 
(с) 3411 (d) 10 

[SSC CAPFs ASI & Delhi Police SI, 2017] 


The radius of a wheel is 21 cm. What is the distance 
(in cm) travelled by the wheel in 10 revolutions? 


23. 


24. 


25. 


26. 


27. 


28. 


(а) 660 (b) 1320 
(c) 1980 (d) 2640 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


A right circular cylindrical tunnel of diameter 5m 
and length 10m is to be constructed from a sheet 
of iron. The area of iron sheet required will be: 


(a) 527 (b) 50x 
(c) 51л (d) 49x 
[SSC CAPFs (CPO) SI & ASI, Online, 2016] 


A rectangular water tank is 80 metre x 40 metre. 
Water flows into it through a pipe of 40 sq. cm. at 
the opening at a speed of 10 km/hr. The water level 
will rise in the tank in half an hour by 


3 4 
(a) 5 em. (b) 9 em. 
5 5 
(с) 5 ст. (9) 7 ст. 


[SSC CGL Тіег-П, 2016] 


A right circular cylinder having diameter 21 cm and 
height 38 cm is full of ice cream. The ice cream is 
to be filled in cones of height 12 cm and diameter 
7 cm having a hemispherical shape on the top. The 
number of such cones to be filled with ice cream is 


(a) 54 (b) 44 
(c) 36 (d) 24 
[SSC CGL Тїег-Ц, 2016] 


A spherical aquarium can accommodate 11 fishes, 
and each fish requires 1.54 cu. Metre of water. What 
is the volume of the aquarium? 


(b) 16.94 cu. Metre 
(d) 17.84 cu. Metre 
[SSC CPO, 2016] 


A prism with a right triangular base is 25 cm high. 
If the shorter sides of the triangle are in the ration 
of 1:2 and the volume of the prism is 100 cm? what 
is the length of the longest side of the triangle? 


(a) 11.14 cu. metre 
(c) 10.25 cu. Metre 


(a) /5 cm (b) 24/5 ст 
(c) 5/2 cm (d) 5 cm 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 


2016] 


A hollow hemispherical bowl is made of silver 
with its outer radius 8 cm and inner radius 4 cm 
respectively. The bowl is melted to form a solid right 
circular cone of radius 8 cm. The height of the cone 
formed is 
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29. 


30. 


31. 


32. 


33. 


34. 


(а) 7 cm 
(c) 12 cm 


(b) 9 cm 

(d) 14 cm 
[SSC CGL Tier-I (CBE), 2016] 
A solid sphere and a solid hemisphere have the 
same total surface area. The ratio of their volumes 


: 22 
18 (Taker. = 2) 


(b) 4:343 


(4) 1:1243 
[SSC CGL Tier-II (CBE), 2016] 


Three solid spheres have their radii л, r, and r,. The 
spheres are melted to form a solid spheres of bigger 


radius, Then the radius of the new spheres is: 


(a) 343:4 
(c) 3:443 


(a) (r, +, + rj) (b) G^ en +)? 





1 1 
(с) (2+9 +0)? (d) Gr +) 
[SSC CGL Tier-I (CBE), 2016] 
An inverted conical shaped vessel is filled with 
water to its brim. The height of the vessel is 8 cm 
and radius of the open end is 5 cm. When a few 


solid spherical metallic balls each of radius i em 


are dropped in the vessel.25% water is overflowed. 
The number of balls is: 
(a) 100 (b) 400 
(c) 200 (d) 150 
[SSC CGL Tier-I (CBE), 2016] 


The respective ratio of curved surface area and total 
surface area of a cylinder is 4 : 5. If the curved 
surface area of the cylinder is 1232 cm’, what is the 
height? (in cm) 


(a) 14 cm (b) 28 cm 
(c) 7 cm (d) 56 cm 
(e) 24 cm 


[IBPS, 2015] 


A plane divides a right circular cone into two parts 
of equal volume. If the plane is parallel to the base, 
then the ratio, in which the height of the cone is 
divided, is 


(а) 1:3/2-1 
(c) 1:42 


(b) 1:2 
(4) 1:4/2 +1 
[SSC, 2015] 


A right prism has a triangular base whose sides are 
13 cm, 20 cm and 21 cm. If the altitude of the prism 
is 9 cm, then its volume is 


35. 


36. 


37. 


38. 


39. 


(a) 1413 cm? 
(c) 1143 cm? 


(b) 1314 em? 
(d) 1134 cm? 

[SSC, 2015] 
A cylinder with base radius 8 cm and height 2 cm 
is melted to form a cone of height 6 cm. The radius 
of the cone will be 


(a) 5 cm (b) 4 cm 
(c) 8 cm (d) 6 cm 

[SSC, 2015] 
The portion of a ditch 48 m long, 16.5 m wide and 


4 m deep that can be filled with stones and earth 
available during excavation of a tunnel, cylindrical 
in shape, of diameter 4 m and length 56 m is 


[Taker = 2| 
7 


(a) = Part (b) l 
(c) 2 Part (d) 
[SSC, 2015] 


The numerical values of the volume and the area of 
the lateral surface of a right circular cone are equal. 


If the height of the cone be h and radius be г, the 


1 Ll. 
value of —+— is 
hor 


9 1 
a) — b) — 
(a) | (b) 9 
3 1 
= d)- 
(c) ] (4) 3 
[SSC, 2015] 
The radii of two solid iron spheres are 1 cm and 6 


cm respectively. A hollow sphere is made by melting 
the two spheres. If the external radius of the hollow 
sphere is 9 cm, then its thickness (in cm) 1s 


(a) 1.5 (b) 2 
(c) 0.5 (d) 1 

[SSC, 2015] 
If a hemisphere is melted and four spheres of equal 


volume are made, the radius of each sphere will be 
equal to 
(a) 1/2 of the radius of the hemisphere 
(b) 1/6" of the radius of the hemisphere 
(c) radius of the hemisphere 
(d) 1/4^ of the radius of the hemisphere 
[SSC, 2015] 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


There is a wooden sphere of radius 6 “З cm. The 
surface area of the largest possible cube cut out from 
the sphere will be 


(a) 464 43 cm? 
(с) 462 cm? 


(b) 864 cm? 


(d) 646 43 cm? 
[SSC, 2015] 


If 64 buckets of water are removed from a cubical 
shaped water tank completely filled with water, 1/3 
of the tank remains filled with water. The length of 
each side of the tank is 1.2 m. Assuming that all 
buckets are of the same measure, then the volume 
(in litres) of water contained by each bucket is 
(a) 15 (b) 18 
(c) 16 (d) 12 

[SSC, 2015] 


Base of a right pyramid is a square of side 10 cm. 
If the height of the pyramid is 12 cm, then its total 
surface area is 
(а) 460 cm? 
(с) 360 cm? 


(b) 260 cm? 
(d) 400 cm? 

[SSC, 2015] 
The length of canvas 75 cm wide required to build a 
conical tent of height 14 m and the floor area 346.5 
т> is: 
(a) 770 m 
(c) 860 m 


(b) 490 m 
(d) 665 m 

[SSC, 2015] 
If the area of the base, height and volume of a right 
prism be (343/2) р?ст?, 1004/3 and 7200 cm? 


respectively, then the value of P will be? 


2 3 
() 75 (b 5 
(с) v3 (d) 4 


[SSC, 2015] 


If the volume of a sphere is numerically equal to its 
surface area then its diameter is: 
(a) 4 cm (b) 2 cm 
(c) 3 cm (d) 6 cm 
[SSC, 2015] 


5 persons will live in a tent. If each person requires 
16m? of floor area and 100m? space for air then the 
height of the cone of smallest size to accommodate 
these persons would be? 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


(a) 18.75 m 
(c) 10.25 m 


(b) 16 m. 
(d) 20 m 
[SSC, 2015] 


The height of a cone is 30 cm. A small cone is cut 
off at the top by a plane parallel to the base. If its 


volume be EI of the volume of the given cone, 


at what height above the base is the section made? 


(a) 19 cm (b) 20 cm 
(c) 12 cm (d) 15 cm 

[SSC Examination, 2014] 
If the surface area of a sphere is 346.5 cm”, then its 


radius is С л = 2 


(а) 7 ст (b) 3.25 cm 
(c) 5.25 cm (d) 9 cm 

[SSC Examination, 2014] 
The height of the right pyramid whose area of the 
base is 30 m? and volume is 500 пп”, is: 
(a) 50 m (b) 60 m 
(c) 40 m (d) 20 m 


[SSC Examination, 2014] 


The base of a prism is a right-angled triangle with 
2 sides 5 cm and 12 cm. The height of the prism is 
10 cm. The total surface area of the prism is : 


(a) 360 cm? (b) 300 em? 
(c) 330 cm? (d) 325 cm? 

[SSC Examination, 2014] 
The base of a right prism is an equilateral triangle. 


If the lateral surface area and volume is 120 cm? 
and 4043 cm?, respectively, then the side of base 


of the prism is: 


(a) 4 cm (b) 5 cm 
(c) 7 cm (d) 40 cm 

[SSC Examination, 2014] 
A. ball of lead, 4 cm in diameter, is covered with 


gold. If the volume of the gold and lead are 
equal, then the thickness of gold is approximately 


[given 5/2 = 1.259] 


(а) 5.038 ст (b) 5.190 cm 
(c) 1.038 cm (d) 0.518 cm 

[SSC Examination, 2014] 
A large solid sphere is melted and moulded to form 


identical right circular cones with base radius and 
height same as the radius of the sphere. One of 
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54. 


55. 


56. 


57. 


58. 


these cones is melted and moulded to form a smaller 
solid sphere. Then the ratio of the surface area of 
the smaller to the surface area of the larger sphere 
is: 
Ы 3 
(а) 1:3° (b) 1:22 
4 
(d) 1:23 
[SSC Examination, 2014] 


A conical cup is filled with ice cream. The ice cream 
forms a hemispherical shape on its open top. The 
height of the hemispherical part is 7 cm. The radius 
of the hemispherical part equals the height of the 


cone. Then the volume of the ice cream is Б = 2 


(c) 133 


(a) 1078 m? 
(с) 7108 m? 


(b) 1708 m? 
(d) 7180 m? 

[SSC Examination, 2014] 
If each side of a cube is increased by 10%, the 
volume of the cube will increase by: 

(a) 3096 (b) 10% 
(c) 33.196 (d) 25% 
[SSC Examination, 2014] 
A rectangular plot, 36 m long and 28 m broad, has 
two concrete roads 5 m wide running in the middle 
of the park,one parallel to the length and the other 
parallel to the breadth. What would be the total cost 
of gravelling the plot, excluding the area covered by 
the roads, at $3.60 рег 11°? 
(а) $2772.20 (b) 32466.60 
(c) 32654.40 (d) 72332.60 
(e) “2566.80 
[IBPS PO/MT Examination, 2014] 
A sphere is cut into two hemispheres. One of them 
is used as bowl. It takes 8 bowlfuls of this to fill 
a conical vessel of height 12 cm and radius 6 cm. 
The radius of the sphere (in centimeter) will be 
(a) 3 (b) 2 
(c) 4 (d) 6 
[SSC, 2014] 
The base of a right prism is a quadrilateral ABCD. 
Given that AB = 9 cm, BC = 14 cm, CD = 13 cm, 
DA = 12 cm and ZDAB=90°. If the volume of 
the prism be 2070 cm’, then the area of the lateral 
surface is 
(a) 720 cm? 
(c) 1260 cm? 


(b) 810 cm? 
(d) 2070 cm? 
[SSC, 2014] 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


The volumes of a right circular cylinder and a sphere 
are equal. The radius of the cylinder and the diameter 
of the sphere are equal. The ratio of height and radius 
of the cylinder is 





(а) 3:1 (b) 1:3 
(c) 6:1 (d) 1:6 

[SSC, 2014] 
A rectangular tin sheet is 12 cm long and 5 cm broad. 


It is rolled along its length to form a cylinder by 
making the opposite edges just to touch each other. 
Then the volume of the cylinder is 


60 
(a) шит, (b) — cm? 
n л 
(с) P un (d) eae 
л 


[SSC, 2014] 


The area of the iron sheet required to prepare a cone 


22 
24 cm high with base radius 7 cm is (Taker = E 


(a) 704 cm? (b) 408 em? 
(c) 708 cm? (d) 804 cm? 

[SSC, 2014] 
Some bricks are arranged in an area measuring 20 


cu. m. If the length, breadth and height of each brick 
is 25 cm, 12.5 cm and 8 cm respectively, then in 
that pile the number of bricks are (suppose there is 
no gap in between two bricks) 
(a) 4,000 (b) 10,000 
(c) 6,000 (d) 8,000 

[SSC, 2014] 
A right circular cone is 3.6 cm high and radius of its 
base is 1.6 cm. It is melted and recast into a right 


circular cone with radius of its base as 1.2 cm. Then 
the height of the cone (in cm) is: 


(a) 3.6 (b) 4.8 
(c) 6.4 (d) 7.2 

[SSC Examination, 2013] 
If h, c, v are respectively the height, curved surface 


area and volume of a right circular cone, then the 
value of Злуй* — c?! + 90? is: 


(a) 2 (b) -1 
(c) 1 (d) 0 

[SSC Examination, 2013] 
The volume of a conical tent is 1232 cu m and the 


area of its base is 154 m?. Find the length of the 
canvas required to build the tent, if the canvas is 2 


m in width. (Taie T= 2) 
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66. 


67. 


68. 


69. 


70. 


71. 


72. 


(a) 270 m 
(c) 276 m 


(b)272 m 
(d)275 m 
[SSC Examination, 2013] 


Assume that a drop of water is spherical and its 


diameter is | of a centimetre. A conical glass has 
10 
a height equal to the diameter of its rim. If 32,000 


drops of water fill the glass completely, then the 
height of the glass (in cm) 15: 
(a) 1 (b) 2 
(c) 3 (d) 4 
[SSC Examination, 2013] 


The total number of spherical bullets, each of 
diameter 5 decimetre, that can be made by utilizing 
the maximum of a rectangular block of lead with 11 
m length, 10 m breadth and 5 m width is (assume 
that л>3): 


(a) Equal to 8800 
(c) Equal to 8400 


(b) Less than 8800 
(d) Greater than 9000 
[SSC Examination, 2013] 


A rectangular block of metal has dimensions 21 cm, 
77 cm and 24 cm. The block has been melted into a 


2 22 
sphere. The radius of the sphere is (тас T= 2) 


(a) 21 cm (b) 7 cm 
(c) 14 ст (d) 28 cm 
[SSC Examination, 2013] 


If a right circular cone of height 24 cm has a volume 
of 1232 cm’, then the area (іп cm?) of curved surface 
is: 

(a) 550 
(c) 924 


(b) 704 
(d) 1254 
[SSC Examination, 2013] 


If each edge of a cube is increased by 50%, the 
percentage increase in surface area is: 
(a) 125% (b) 50% 
(c) 100% (d) 75% 

[SSC Examination, 2013] 
If the surface areas of two spheres are in the ratio 
4:9, then the ratio of their volumes will be: 
(a) 4:9 (b) 16:27 
(c) 8:27 (d) 16:9 

[SSC Examination, 2013] 
If each edge of a cube is increased by 50%, the 
percentage increase in its surface area is: 
(a) 150% (b) 75% 
(c) 100% (d) 125% 

[SSC Assistant Grade III, 2013] 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


The diameter of a copper sphere is 18 cm. The sphere 
is melted and is drawn into a long wire of uniform 
circular cross-section. If the length of the wire is 
108 m, the diameter of the wire is: 

(b) 0.9 cm 

(d) 0.6 cm 


[SSC Assistant Grade III, 2013] 


A semicircular sheet of metal of diameter 28 cm is 
bent into an open conical cup. The capacity of the 


: 22]. 
cup taking i= 2) is: 


(a) 1 cm 
(c) 0.3 cm 


(а) 624.26 cm? 
(c) 622.56 cm? 


(b) 622.36 cm? 

(d) 623.20 cm? 
[SSC Assistant Grade III, 2013] 
If surface area and volume of a sphere are S and V, 


В, 


respectively, then value of 2. is: 


(a) 367 (b) 9л 
(c) 18x (d) 27x 

[SSC Assistant Grade III, 2013] 
The edge of an ice cube is 14 cm. The volume of 


the largest cylindrical ice cube that can be formed 
out of it 1s 

(a) 2200 cm? 

(c) 2156 cm? 

(e) None of these 


[IBPS PO/MT Examination, 2013] 


(b) 2000 cm? 
(d) 2400 cm? 


If the side of a cube is increased by 100%, its volume 
is increased by: 


(a) 400% (b) 800% 
(c) 200% (d) 100% 

[UPPCS Examination, 2012] 
A solid sphere of radius 1 cm is melted to convert 


into a wire of length 100 cm. The radius of the wire 
(using 3 = 1.732 ) is: 


(a) 0.08 cm (b) 0.09 cm 
(c) 0.16 cm (d) 0.11 cm 

[SSC Assistant Grade III, 2012] 
A field 1s in the form of a rectangle of length 18 m 


and width 15 m. A pit, 7.5 m long, 6 m broad and 
0.8 m deep, is dug in a corner of the field and the 
earth taken out is evenly spread over the remaining 
area of the field. The level of the field raised is: 
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80. 


81. 


82. 


83. 


84. 


85. 


(a) 12 cm 
(c) 16 cm 


(b) 14 cm 

(d) 18 cm 
[SSC Assistant Grade III, 2012] 
The base of a right pyramid is an equilateral triangle 
of side 4 cm. The height of the pyramid is half of 
its slant height. Its volume is: 


(a) 202 ст? (b) 248 cm? 


(c) 543 om O 542 em’ 


[SSC Assistant Grade III, 2012] 
Water flows in a tank 150 mx100 m at the base, 
through a pipe whose cross-section is 2 dm by 1.5 
dm, at the speed of 15 Km/h. In what time will the 
water be 3 m deep? 
(a) 100 hours 
(c) 140 hours 


(b) 120 hours 
(d) 150 hours 
[SSC Assistant Grade III, 2012] 


A tent is of the shape of a right circular cylinder upto 
a height of 3 m and then becomes a right circular 
cone with maximum height of 13.5 m above the 
ground. If the radius of the base is 14 m, the cost 
of painting the inner side of the tent at the rate of 
#2 рег m’ is: 
(a) 32,050 

(c) 32,068 


(b) 22,060 
(а) 22,080 


[SSC Assistant Grade ІП, 2012] 


If the diameter of a sphere is decreased by 25%, its 
curved surface area will be decreased by: 
(a) 43.25% (b) 43.50% 
(c) 43.75% (d) 44.25% 
[SSC Assistant Grade III, 2012] 


The radius of a cylinder is 10 cm and height is 4 cm. 
The number of centim that may be added either to 
the radius or to the height to get the same increase 
in the volume of the cylinder is: 
(a) 5 (b) 4 
(c) 25 (d) 16 

[SSC Examination, 2012] 


If a solid cone of volume 27 л cm? is kept inside a 
hollow cylinder whose radius and height are that of 
the cone, then the volume of water needed to the 
empty space is: 
(b) 18л cm? 
(d) 81z ст? 

[SSC Examination, 2012] 


(а) Зл cm? 
(с) 54z сш” 


86. 


87. 


88. 


89. 


90. 


91. 


Two cm of rain has fallen оп а square Km of land. 
Assuming that 50% of the raindrops could have been 
collected and contained in a pool having a 100 m x 
10 m base, by what level would he water level in 
the pool have increased? 


(a) 1 Km (b) 10 m 
(c) 10 cm (d) 1 m 

[SSC Examination, 2012] 
A cylindrical can whose base horizontal and is of 


internal radius 3.5 cm contains sufficient water so 
that when a solid sphere is placed inside, water just 
covers the sphere. The sphere fits in the can exactly. 
The depth of water in the can before the sphere was 
put 1s: 


(a) “ст (9) Та 
(c) Lem (d) om 


[SSC Examination, 2012] 
The height of a circular cylinder is increased 6 times 


and the base area is decreased to 1 of its value. The 
9 


factor by which the lateral surface of the cylinder 
increases is: 


(a) 2 (b) 


lw Nie 


2 
c) = d 
(c) 7 (d) 
[SSC Examination, 2012] 


The volume of a right circular cone is 1232 cm? and 
its vertical height is 24 cm. Its curved surface area is: 


(a) 154 cm? (b) 550 cm? 
(c) 604 cm? (d) 704 cm? 
[SSC Examination, 2012] 


The height of a right prism with a square base is 15 
cm. If the area of the total surfaces of the prism is 
608 cm), its volume is: 


(a) 910 cm? 
(c) 960 cm? 


(b) 920 cm? 
(d) 980 cm? 

[SSC Examination, 2012] 
The volume of a solid hemisphere is 19404 cm’. Its 
total surface area is: 


(a) 4158 cm? 
(c) 1738 cm? 


(b) 2858 cm? 
(d) 2038 cm? 
[SSC Examination, 2012] 
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Directions (О. 92-96): Study the following information 
and answer the questions that follow: 
The premises of a bank are to be renovated. The 
renovation is in terms of flooring. Certain areas are to 
be floored either with marble or wood. All rooms/halls 
and pantry are rectangular. The area to be renovated 
comprises a hall for customer transaction measuring 23 
m by 29 m, the branch manager’s room measuring 13 
m by 17 m, a pantry measuring 14 m by 13 m, a record 
keeping-cum-server room measuring 21 m by 13 m and 
locker area measuring 29 m by 21 m. The total area of 
the bank is 2000 m’. The cost of wooden flooring is 170 
per m? and the cost of marble flooring is $190 рег sm”. 
The locker area, record keeping-cum-server room 
and pantry are to be floored with marble. The branch 
manager’s room and hall for customer transaction 
are to be floored with wood. No other area is to be 
renovated in terms of flooring. 
92. What is the ratio of the total cost of wooden flooring 

to the total cost of marble flooring? 

(a) 1879:2527 (b) 1887:2386 

(c) 1887:2527 (d) 1829:2527 

(e) 1887:2351 

[IBPS PO/MT Examination, 2012] 

93. If the 4 walls and ceiling of the branch manager’s 

room (the height of the room is 12 m) are to be 

painted at the cost of 7190 per т>, how much will be 

the total cost of renovation of the branch manager’s 

room, including the cost of flooring? 

(a) <1,36,800 (b) 32,16,660 

(c) 51,78,790 (d) 32,11,940 

(e) None of these 

[IBPS PO/MT Examination, 2012] 

94. If the remaining area of the bank is to be carpeted 

at the rate of #110 per т^, how much will be the 

increment in the total cost of renovation of bank 


premises? 
(а) 85,820 (b) 34,848 
(c) 33,689 (d) 56,690 


(e) None of these 
[IBPS PO/MT Examination, 2012] 


95. What is the percentage area of the bank that is not 
to be renovated? 

(a) 2.296 

(c) 4.296 
(e) None of these 
[IBPS PO/MT Examination, 2012] 


(b) 2.4% 
(d) 4.4% 


96. 


97. 


98. 


99, 


100. 


101. 


What is the total cost of renovation of the hall for 
customer transaction and the locker area? 
(a) 32,29,100 (b) 32,30,206 
(c) 32,16,920 (d) 32,42,440 
(e) None of these 
[IBPS PO/MT, 2012] 


Water is flowing at the rate of 5 Km/h through a 
pipe of diameter 14 cm into a rectangular tank which 
is 50 m long, 44 m wide. The time taken, in hours, 
for the rise in the level of water in the tank to be 7 
cm is: 


(a) 2 (5) 1} 
2 


(c) 3 (4) 21 
2 


[SSC (GL) Examination, 2011] 


The areas of three consecutive faces of a cuboid are 
12 cm’, 20 cm? and 15 cm’, then the volume (іп 
cm?) of the cuboid is: 


(a) 3600 (b) 100 
(c) 80 (d) 60 

[SSC (GL) Examination, 2011] 
Water is flowing at the rate of 3 Km/h through 


a circular pipe of 20 cm internal diameter into a 
circular cistern of diameter 10 m and depth 2 m. In 
how much time will the cistern be filled? 


(a) 1 hour (b) 1 hour 40 mins 
(c) 1 hours 20 mins (4) 2 hours 40 mins 
[SSC (GL) Examination, 2011] 


Marbles of diameter 1.4 cm are dropped into a 
cylindrical beaker containing some water and are 
fully submerged. The diameter of the beaker is 7 
cm. Find how many marbles have been dropped in 
it 1f the water rises by 5.6 cm. 


(a) 50 (b) 150 
(c) 250 (d) 350 

[SSC (GL) Examination, 2011] 
A hemisphere and a cone have equal bases. If their 


heights are also equal, the ratio of their curved 
surfaces will be: 


(а) 1:42 


(c) 1:2 


(b) 2:2 


(d) 2:1 
[SSC (GL) Examination, 2011] 
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102. 


103. 


104. 


105. 


106. 


107. 


The heights of a cone, cylinder and hemisphere are 
equal. If their radii are in the ratio 2:3:1, then the 
ratio of their volumes 1s: 


(a) 2:9:2 (b) 4:9:1 
(c) 4:27:2 (d) 2:3:1 

[SSC Examination, 2011] 
Base of a right pyramid is a square, length of diagonal 


of the base is 24,/2 т. If the volume of the pyramid 
is 1728 cu. m, its height is: 


(a) 7m (b) 8 m 
(c) 9 m (d) 10 m 

[SSC Examination, 2011] 
The height of a right circular cone and the radius of 


its circular base are 9 cm and 3 cm respectively. The 
cone is cut by a plane parallel to its base so as to 
divide it into two parts. The volume of the frustum 
(і.е., the lower part) of the cone is 44 cm?. The 
radius of the upper circular surface of the frustum 


(taxing TE 2| is: 


(а) 3/12 ст (b) 3/13 cm 
(c) 3/6 cm (d) 3/20 cm 

[SSC Examination, 2011] 
The ratio of radii of 2 right circular cylinders is 2:3 


and their heights are in the ratio 5:4. The ratio of 
their curved surface area is: 


(a) 5:6 (b) 3:4 
(c) 4:5 (d) 2:3 

[SSC Examination, 2011] 
A solid cylinder has total surface area of 462 sq.cm. 


41 | 
Curved surface area is —rd of its total surface area. 
3 


The volume of the cylinder is: 


(a) 530 cm? (b) 536 cm? 
(c) 539 cm? (d) 545 cm? 

[SSC Examination, 2011] 
A cylinder and a cone have equal radii of their bases 


and equal heights. If their curved surface areas are 
in the ratio 8:5, the ratio of their radius and height 
is: 

(a) 1:2 
(c) 2:3 


(b) 1:3 
(d) 3:4 
[SSC Examination, 2011] 


108. 


109. 


110. 


111. 


112. 


113. 


114. 


A solid is hemispherical at the bottom and conical 
above. If the surface areas of the two parts are equal, 
then the ratio of radius and height of its conical part 
is: 


(a) 1:3 (b) 1:1 
(c) 3:1 (d) 1:43 

[SSC Examination, 2011] 
Base of a right prism is an equilateral triangle of 


side 6 cm. If the volume of the prism is 1084/3 cc, 
its height is: 


(a) 9 cm (b) 10 cm 
(c) 11 cm (d) 12 cm 

[SSC Examination, 2011] 
The number of coins, each of radius 0.75 cm and 


thickness 0.2 cm, to be melted to make a right circular 
cylinder of height 8 cm and radius 3 cm, is: 


(a) 640 (b) 600 
(c) 500 (d) 480 

[SSC Examination, 2010] 
If the radius of a sphere is increased by 2 m, its 


surface area is increased by 704 m?. What isthe 


22 
radius of the original sphere? [we п = 2) 


(a) 16 m? (b) 15 m? 
(c) 14 m? (d) 13 m? 

[SSC Examination, 2010] 
A right circular cylinderis circumscribing a 


hemisphere such that their bases are common. The 
ratio of their volumes is. 


(a) 1:3 (b) 1:2 
(c) 2:3 (d) 3:4 

[SSC Examination, 2010] 
3 spherical balls of radii 1 cm, 2 cm and 3 cm are 


melted to form a single spherical ball. In the process, 
the loss of material is 25%. The radius of the new 
ball is: 


(a) 6 cm (b) 5 cm 
(c) 3 cm (d) 2 cm 

[SSC Examination, 2010] 
The length of the diagonal of a cube is 6 cm. The 


volume of the cube (in cm’) is: 
(а) 18/3 (b) 244/3 


(с) 2845 (d) 303 
[SSC Examination, 2010] 
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115. If a sphere of radius r is divided into 4 identical (а) 4л? square units (b) 277° square units 
parts, then the total surface area of the 4 parts is: (c) 87r? square units (4) 3772 square units 


[SSC Examination, 2010] 
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М EXPLANATORY ANSWERS 
ЕХЕКС15Е-1 
2 
16 _ 1500 сіп х 300 ст х 50 ст _ 12500 
1. (с) Volume of water = 16 х 12 x E m? 12 cm x 12 cm x6 ст 
0 9. (b) Length of the diagonal 
50 3 
= 16х 12 х m = he 2.02 
3x100 127 +107 +87 т 
= 32 m. = 308m 
2. (b) Since the wood is 1 cm thick, the inner measurements =175m 


are 


[= 12 сш -— 2 сш = 10 ст 





b = 10 см - 2 см = 8 cm 
h = 8 см - 2 см = 6 cm 
Capacity of the box =/xbxh 


= 10 cm x 8 cm x 6 cm 


= 480 cm’. 
(c) Volume of the cistern = 2.4 x 2 x 1.5 m? 
= 7.2 m? 


Time taken = 2.5 hours 
Rate of water flow = = m/hours 
... 7.2x100 x100 x 100 


2.5 x 60 x 60 
= 800 m/sec. 





(b) Let, the sides of the box be x, y and z. 
Then, p = ху, q = yz, = ZX 

Volume of the box = xyz 

We have, p x q Xr=xy x yz x zx = Xy Z 


от, xyz = \ pqr. 


(c) Volume of water lowered = 30 x 15 x 4 m? = 1800 


m? 


Number of gallons taken out 
= 1800 x 180 gallons 
= 324000 gallons 
[1 m? of water = 180 gallons] 
(b) Number of bricks 
Volume of the wall 











Volume of the brick 
_ (5100) х (3х100)х20 _ „у 
25 х12.5 х 7.5 
31 11.4 _, : 
(c) Volume of the wood = x i x— m’ = 93.5 m 


Cost of the wood = $45 x 93.5 = $4207.50. 
(c) Number of bricks 

Volume of the wall 

Volume of the brick 





10. (a) External dimensions 
[= 12 ст, b = 10cm, й = 8 cm 
External volume = 12 cm x 10 cm x 8 cm 
= 960 cm? 
Internal dimensions 
[= 12 - 2 = 10 ст 
Ь = 10-2 = 8 ст 
ћ= 8-2 = 6 ст 
Internal volume = 10 cm x 8 cm x 6 ст 
= 480 cm? 
Volume of the wood = 960 cm? — 480 cm? 
= 480 cm? 
Cost of the wood = &(480 x 3) = $1440. 
11. (d) Let, the side of the cube be x units 
Surface area of cube = 6x? 
Sum of the areas of three cubes = 18x? 
For the cuboid, length = 3x units 
Breadth = x units 
height = x units 
Surface area = 2 [/b + bh + hl] 
=2[3xxx+xxx+x x 3x] 
= 2 (7х2) = 14x 
Surface area of new cuboid 





Total surface area of three cubes 
lA? 7 





18x? 9' 
12. Diagonal of a cubical box = 4300 


Уза = 4300 


За? = 300 





а= 10cm 











Total surface area = ба? 


-6x10? 
= 600 cm? 
13. (b) Let, the sides be x, 5x. 


Cubic cm of iron sheet = 0.5 x x x 5x = 2.5х2 
This should be the volume of the cube 
2.5х° = 10 x 10 x 10 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


› _ 1000х10 
|. 25 
x = 20 Sides are 20, 100 cm. 
(c) Capacity of the room = 12 x 8 x 6 cm? 


12x8x6 


The required number of boxes = = 384. 


3 3 3 
c) Length = — x breadth; height = 3— m — x 
(с) g 2 g 10 2 


breadth x breadth x Л - 1232 m? or, (breadth)? 
_ 45,210 5н 
5 3 33 


Breadth = 125 =5m 


Length = 5х5 = 7.5 т 


(c) Volume of earth dug out = (3 x 2 x 1.5) т = 9 m? 


Area over which earth is spread 
= [(22 x 141) – (3 х 2)] т? = 302 п? 
9 9x 100 
m = cm 





Increase in level = 





302 302 
= 2.98 cm. 
(b) 14 x b = 70 x 2.2 
_ 70 x 2.2 -ilm 
14 


and l x b x h= 70 x 11 
70x11 70x11 

= -5m 
Ixb 70 x 2.2 


h= 





(a) Let, the initial height be h and the height after sand 


is thrown be H m. 

We have to find out H — A. 
According to question, 
12x 5 x (H — h) = 210 


(d) Let, the length, breadth and height be 6x, 5x and 4x 


m, respectively. 

Then, 2 x [6x x 5x + 4x x 5x + 4x x 6x] = 33300 
148x? = 33300. 

or, x = 225 or, 

So, length = 90 m 

breadth = 75 m 

height = 60 m. 

(c) (Area of the square end) x 9 = Volume = 1 m? 


x [5 


Side of the square end = i ш = : m 
ІЛ 1 

Volume of this cube = 1) т = m 
3 27 


Weight of this cube = = х90 Kg = 3 i Kg. 


21 


22. 


23. 


24. 


25. 


26. 


27. 


(b) бе? = 24 cm’, so that e (edge) = 2 cm 


Number of such cubes out of a cube of edge 1 m (or 


100 cm) 
3 
= (22) = 125000. 


(d) Side of the new cube 





= 3/Sum of the cubes of sides of all the cubes 


Side = 3/65 + 8 +10° = 3/216 + 512 +1000 
= 3 1728 = 12 cm. 


(c) Number of cubes 





_ | Original length of edge | 
New length of edge 


3 
Number of cubes = В = 27. 


(c) Volume of the cube with side 20 cm sides = (20)? 
8000 cm? 


Volume of the cube of sides 5 cm = 125 cm? 


. Number of smaller cubes of 5 cm sides = BUE 
m 125 


(c) Surface area of a cube = 6 x (side) 
6 x (side) = 600 
— (Sides) = 100 


Side = 100 
Diagonal of the cube = 4/3 х side 


= 3 x 10 = 104/3 cm. 


(a) Volume of water collected in the tank in 8 hours 





10 cm 





=30mx20mxilm 
= 600 cm’. 
Volume of water collected in the tank in | hour 


6 
эсээс 75 cm’, 
8 
Water comes through a pipe of cross-section 
= 5 ст х 5 сш = n 8 m’. 
10000 


The speed of water = Distance travelled by the water in 


the pipe in one hour 
PEL = m = 30 Km/h. 


(d) Volume of the wall = 10 x t x5 
= 20 m’. 
10 | 
Volume of the mortar = 100 x20 =2 cm’. 


Hence, the volume occupied by the bricks 
-20-2-18ш 
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28. 


29. 


30. 


31. 


32. 
33. 


34. 


35. 


36. 


Volume of each brick = = x Le 5 m 
100 100 100 
22-48 

1000 


Therefore, the required number of bricks 


= 18 2 - 6000. 
1000 


(a) Since the edges of the cubes are in the ratio 3:4:5, 
let these be 3k, 4k, 5k m, respectively. 

Their volumes are 27 АЗ, 64 АЗ, 125 P m’. 

Thus, the volume of the single cube 

= (27 + 64 + 125) P m 

= 216 K = (6k) m? 

We know that the length of the diagonal of a cube with 


side x is ./3 x. Therefore, the length of the diagonal of 
the single cube mentioned in the equestion is equal to 


6k 43 . But, the length of the diagonal of this cube is 
given to be 48 /3 , hence 


6/3 =48 3, о, k-8 
Therefore, the length of the edges of the three cubes are 
3 x 8,4 x 8,5 x 8 m, that is, 24 m, 32 m, 40 m. 
(c) Edge of the cube = 6 cm. 
Volume of lead = 6 cm? = 216 ст” 
Let, the edge of the new cube be x cm. 
Then, 27x? = 216 
>x=8 on x=2 cm. 
(c) Length of the cube = (729)? = 9 
Total surface area = 6 x (9)? = 486 cm’. 
(4) а? :а?, = 1:27 
> ага, = 1:3 
Required ratio is 12:3? = 1:9. 
(b) 4 (24 x 12) +2 (12 х 12) = 1440 cm?. 
(d4a 220 > а-5 
Volume = а? = 5? = 125 cm’. 
(a) Ratio of the edge of cubes 
= 3:12 = 1:4 
Ratio of their volumes = 13:43 = 1:64. 


Because volume of the new cube is 64 times the volume 
of the first cube, the weight of the new cube is also 64 
times the weight of the first cube. 


Weight of the new cube 
= 64 x 12 gm = 768 gm 
(b) When edge is increased 3 times, the volume or weight 
is increased 3°, i.e., 27 times. 
The weight of the other cube 
= 27 x 17 = 459 gm. 
(a) Let, x be the side of the base of the 16 m long square 
bar. 


37. 


38. 


39. 


40. 


16xx=1 
р 1 1 
о, x =— 01 x-—m 
16 4 


1 1 
Volume of the cube of edge 7 т = 16 m? 


Now, 1 m? weighs 900 Kg 
1 Sista 900 1 
— m weighs — Ко = 14 Kg 62— gm. 
16 5 64 E 5 2 ы 


|. 4х4х4 


: : = = 64 cubes. 
4 cm cube is cut into 1 ст cube 1х1х1 


Total surface area of small cubes _ 64x баз 


2 
ба) 


f x х1х1 


( #х#хЯ 
4:1 





Total surface area of large subes 


(c) Sum of the surface areas of three smaller cubes 
= бх 3? +бх 4? +6 х 5 
= 300 cm’. 
Volume of large cube = 33 + 4° + 5? = 216 cm’, 
The edge of large cube = 6 cm. 
The surface area of large cube = 6 x 6° = 216 cm” 


Total surface area of smaller cubes: surface area of large 
cube 


= 300:216 = 25:18. 


(d) The edge of the small cube = = = 


The edge of the large cube = =8cm 


8x8x8 
4 4 4 


—x— x 
10 10 10 


The number of small cubes = = 8000. 


(b) Volume of the cubical metallic tank 


-Ixbxh 
= 30 x 30 x 30 
- 27000 cm? 
Volume of water in the tank — a”, 
1000 
= 27 litre |721 litre = 100 cm?] 
Volume of remaining water 
= 24.3 litre = 24300 cm? 
Now, / x b x h = 24300 
=> 30 x 30 xh = 24300 => h=27 cm. 
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41. 


42. 


43. 


44. 


45. 


(a) External radius of the pipe — 2 =4cm. 


External volume = лғ?) 


Sx 4x4x28 


= 1408 cm? 


Internal diameter = 8 – 1 = 7 cm 


Internal radius = 2 - 3.5 cm 
Internal volume = zr^h 
= P x35x35x28 


= 1078 cm’. 


Weight of lead = 330 x 11.4 = 3762 g = 3.762 Kg. 


(c) Height of the cylinder 


_ Volume of cylinder 





Base Area 


(b) Let, the outer radius be x cm. 
Then, we have 
1496 = л x (28) x (х? - 8°) 





А , 1496х7 
> x - 8 = 22x 28 =17 


or, x = 17 + 64 = 81 
"n ж = 9 cm. 


(с) Curved surface area = zr 
= 27х10 = 220 ст. 


Total area of plane faces 


2 2 
= uide сант 89! 
2 2 


- XT «2x7«10 


= 154 + 140 = 294 cm’. 
Total surface area 
= 220 + 294 = 514 cm’. 





(a) Let, the radius of the sphere and cylinder be ‘R’ and 


*r', respectively 
Volume of the cylinder 


=nrh=nr ын "mum 
2 2 


= lap 





Volume of the sphere = К лЁ?. 


As per the given equestion: 
Volume of the sphere = Volume of the cylinder 


46. 


47. 


48. 


49. 


50. 


© 
I 
a 
ж, 
Ш 
| 
a 


~a 


(a) -лғ- nrh h= =r. 





© 
^ 
әз + —— wo | a 


(c) Volume of the earth dug 
= Volume of the well 
22.85. 3.5 

x x x 
7 2 2 


=arh= 12 





3 


231 
--- © 


Area of the platform 
= 10.5 m x 8.8 т 


= 92.4 m? 


Height of the platform = zu x T = 1.25 m. 
2 924 


(d) Let, ғ and Л be the radius and depth of the well, 
respectively, then 








Curved surface = 27 rh = 264 т? (1) 
Volume = л г?л = 924 m’. 
mrh _ 924 
2лүһ 264 
2х 924 
or, = =7m 
264 


Diameter = 14 m 
from Equation (1), we get 
2пх7хй = 264 





264 264x7 
on h= = = 
14хл 14x22 
(a) r + h = 37 and 27r (r + Л) = 1628 
о, zr- 10% =:22 
74 


г = 7 сш апі л = 37 - 7 = 30 m 
9 22 
Volume = m rh = сыйы 


4620 паз. 


(а) Volume of the wall = 25 x 2 x : m’. 


Volume of a brick = at I x E 
100 100 200 
E m’. 
2000 
The required number of bricks 


= аха? EN = 25000. 
4) 2000 
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51. 


52. 
53. 


54. 


55. 


56. 


57. 


(а) 3 x 2л = 2 х 2лгх б 
г= 4 м. 


(b) r > 2r, h > zh then: 


Volume = л (2ry x 20 = rh. 
(а) Let, the height of the cylinder = Л. 


1 
Then, лл = -r rH 


h 1 
о, ---- 
Н 3 


(b) The volume of cylindrical can = zr?h 
2 
23 х в x 21cm? 
7 2 
1650 cm? 
Volume of the square can = (side)? x h 
= (10)? x 21 сш? = 2100 cn 


Difference in the capacities of the two cans 
= (2100 — 1650) cm? = 450 cm’. 


= 1535 


h= 120 ст = m-— m 
100 5 
The levelled area in one revolution of the roller 
= curved surface = 2arh 
22 21 6 
=2 x —x—x— 
7 50 5 
396, 
-- m’. 
125 
The levelled area in 500 revolutions 


= 396 506 = 1584 m’. 
125 


The required cost of levelling = тех 1584 
= 3475.20. 
34 


(b) The radii of ends of the frustum are ae — 
2л 2л 





. л 48x48 34x34 48x34 
. Volume = — x10 5-і at 5 
3 (27) (27) (2л) 
- == {2304 + 1156 + 1632} 
Ш 10 x 7 x 5092 
~ 22x12 
= 1350. 
(d) 2лг = 8.8 m 
2п rh = 17.6 m 


h=2m,r=1.4 
Amount of concrete = volume 


= nrh 


58. 


59. 


60. 


61. 


62. 


63. 


22 14 14 
— x —x—x2 
|2 10 10 | 


() /+b+h=sand JP «p +k =d 
So, Р + 22 + 02 = Ф 
(1+5 + А) = 
P+b +h? +2 (b+ БА + А) = 5? 
Ф +2 (Ib + bh + А) = 5? 
2 (lb + bh + Ш) = 2 – Ф 
22 Surface area = s? — d. 
(d) Curved surface = 2zrh 
22 5 


ууу 





=2 x x-xl4 = 220 m 
7 2 


Cost for white washing = «(220 x 3 = $110. 
(b) Let, r be the radius 


тл? = 49 x 33 x 24 


"X 3x T x3x11x 2! x3x 7 
22х2х11 


г=3 х7 = 21 cm. 


J x7 





(a) Radius of the coin = r = = -1 cm. 


Thickness of the coin = Л = 2 mm = Е ст 


2 





Volume of опе cone = m rh = m x B x 


9л 4 


шоог 
80 
Radius of the cylinder = R = 3 cm. 


Height of the cylinder = H = 8 cm. 
Volume of the cylinder = лЁ?Н = 727 cm’. 


Number of coins = Volume of the cylinder 





Volume of the coin 
_ Rr 0$, 80 
1/80 9 


(b) Let, r cm be the radius of base of the cone 


= 640. 





m (6); € x 75 
3 3 


, 2х216 2x72 
үсээ = 
75 25 


12 
r= — = 2.4 cm. 








(b) 2arh + 27 r? = 231 


and 2zrh = Dos = 154 


5. 
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64. 


65. 


66. 


67. 


68. 





69 
ог, 2л? = 77 on лг? = 22 
77-77-17 
к ыл 
2.22 2 
Now, Жис хий = 154 70. 
7 2 
h=7 cm. 
Volume = лей = 22.7 128 
7 2 2 71. 
= 269.5 сш. 


(b) Volume of the water to pass through pipe in 1 min 
pe 44 cm*. 
10 


As the speed of the water is 7 m per min, Volume of 
the water per min is 


V = n? x 7, where г is the inner radius of the pipe. 


22 , 
44 = 22хрх7 > 17-02, ог, r= 42 m. 


(b) Required volume 


Volume of cylinder — Volume of cone 


mx 6 x10- тхл х6? x10 


тхл х36х10 


х360 = RM 
7 

754.3 cm’. 

(a) r = 2x, г = 3x 

h = 5y, h, = Зу 


Volume ratio = л hin гүй, 





= лх (2х)? x 5у:л x (3х)? х Зу 

= 20лх?у:27 лху 

= 20:27. 

(a) Radius of the base of the cylinder 
=r=14m. 

h = Depth of the tank 

Capacity = Volume of the tank 

= лір = 6160 m. 


or, Sx 1dx 14 xh = 6160 h=10m. 


T surface area = 2arh = 2 x “найр 
= 880m? 
Cost of painting this curved surface 
= 880 x 2.80 = 32464. 
(с) (h +r) = 37, 27r (h + r) = 1628 
|. 1628x 7 
2х22х37 





=> 2лғ (37) = 1628 
=> r=7andh = 30 





Circumference = 2лғ = 2 x = x7 = 44 m. 


72. 


73. 


74. 


75. 


. (b) Rolled along with its length, then Л = 10 cm, and 
the other side = 22 cm. 
10 x (22) x7 
4x22 


= 385 cm’. 


Total surface area 2лғһ--2л г? 

2л гй 

_ 2ar(h+r) | h+r_20+80 5 
2л rh h 20 

(b) Let, x cones be needed 





(4) 


Lateral surface area 


= 5:1. 





1 2 
Then, 3 mrhxx=nrh, on x=3. 


(c) Radius of the bucket = r = 14 cm 
Height of the bucket = Л = 72 cm 
Volume of the water = Volume of the bucket 


:arh= x14 x14x 72 


66 x 28 xH= = x 14x 14x72 








= ыы = 24 cm. 
: 22 
(с) Volume of the iron rod = E х1х1х 70 
= 220 си ст. 
Weight of the cylinder = 220x10 = 2.2 Kg. 
1000 


(a) Let, the initial radius and height of the cylinder be 
r cm and h cm, respectively. 


Then, curved surface area of the original cylinder = 27 
rh and curved surface area of the new cylinder 
= 2л (2r) x 2 = 2nrh 


Required ratio 
New curved surface area 





Previous curved surface area 
2лгһ 


2лгЁ 


= 1:1. 





(d) Volume of the water in jar = л x 12? x 30 cm? 


When the ball is dropped into the jar, volume of water 
+ ball 


= m x 12? x (30 + 6.75) 
Increase in volume 
л x 12? x (30 + 6.75 - 30) cm? 
л x 144 x 6.75 cm? 

r is the radius of the ball, then 





It 
4 3 
pare m x 144 x 6.75 


з 2 144x6.75%3 220 





r=9 
r=9 
Thus, diameter of ball = 2r = 18 cm. 


> 
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76. (b) Volume of the cylinder = 3 times volume of the cone. 84. 
This is valid if base and height is the same. Radius is 
the same, so the height of cone is 3 times the height of 


(c) Volume of cylinder = лт x 3 cm’. 


1 
Volume of cone = gure п. 


the cylinder. 
~ Height of the сопе = 3 5 cm = 15 m. 
First volume of cylinder 











1 
Е пей = Зд? or h=9cm. 


77. (b : 
m Second volume of cylinder 85. (c) Volume of rain water 
(First radius)? First height ела x он а Ws 
(Second radius) ^ Second height ое 
2 Volume of collected water = 50% of 20000 n? 
- 3850 d : 1 i 
Second volume 1 2 = а 
1 2 
Second volume = a x 3850 = 1925 mm^. = 10000 n? 
78. (c) Radius of each pillar = 25 cm = 2 m Increased level in pool 


Curved surface of one pillar = 2zrh 


=2 «314 x T x4 = 6.28 m? 


2 


Curved surface of the 50 pillars = 314 m 











10000 


_ Volume collected _ Е 
10 x100 





Base area of pool 


The water level would be increased by 10 m. 





14 
Required cost of cleaning these pillars 86. (b) h= — mr-3m 
50 
= 314 x — = 8157. 
100 Volume = 2 х3х3х = 44 ста? 
79. (a) Let, r be the radius апа Л be the height x 3 
1 
zQrxH-2mnrh H- 25 Average of air/person — M = 4 т?. 
ү зү 22 
80. (b) —лг'= “(4 (2) +P 87. (a) 2 x xr 244m 
2 4 7 
ix 1% So,r=7m 
64 Volume of the conical tent = —zr^h 
-0 
piz|- 1 
4 = —x=x7x9 
"д = 462 m? 
Пээ” ae 5 5 2.5 cm. 88. (c) Volume of conical vessel 
н m x et x2x2x3 
81. (d) xri 22zr- b, whereb=2m > /=4щ. AE 


82. 


83. 


(b) Let, the height and radius of the cylinder be h and 


r, respectively. 

Curved surface of the cylinder = 2zrh 

Curved surface of the cone = arl = лей (h = I) 
Required ratio = 2:1. 


(a) Cylinder of largest possible volume is of base with 


diameter 1 m and height 1 m. 


2 
The volume of this cylinder = л x B х 1 


Hence, the volume of the remaining word is equal to 1 2 


22 3 


7 7х4 4 





89. 


= — cm’. 


7 
If the level of kerosene in the jar is x cm. 


РЕСЕ р ТУ. 
7 7 


h= 1 ст. 
(b) Let, the radius of the solid cylinder be r cm 
m x 9 = п [(4.3) - (1.1)] x 3 


> = 5 (4.3 + 1.1) (43-14) 


= _х54х32 = 5.76 


r= N5.76 = 2.4 cm. 
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90. 


91. 


92. 


93. 


94. 


95; 


(с) Let, the height of the cylinder be H and its radius = г: 


Then, л Н + наа -3х : ПЕЙ 


2 


nrH= лд or, H= ^% 
3 3 


(b) Volume of earth dug out 


mh = Be ThE | BT: 
7 2 


= x 5.6%5.6%8 = 788.48 т? 


Area of embankment 

л (5.6 +7)? - n (5.6) 

= л [6.6 + 7)? - (5.6)?] 

л [(5.6 + 7+ 5.6) (5.6 +7 - 5.6)] 


22 
— [18.2 x 7 
= [ ] 





= 400.4 m’. 
(a) Curved surface area of cylinder = 2zr/. 
Slant surface area of the cone 
-gml-mxr x 2h = 2лий 

The ratio of the two surface areas 
2nrh:2nrh = 1:1. 


(b) Ear xh =m x5, or, h= 15 cm. 


(a) Edge of the cube = 3/343 = 7 cm. 


Radius of the cone = 3.5 cm and height = 7 cm. 
Volume of the cone 


: лу? 
3 


= Пе 542549 
3 7 


i х22х12.25 


= 90 с.с. 
(c) Volume of the cone 


= —arh 


= 122 кыйуу 25 CC. 
3. 


Volume of the sphere — л 


Since the sphere is made from the cone, their volumes 
will be equal 
4 1 22 


—л R? = х2 х 50 х 50 x 25 
3 3 7 


> R= 1 үлэ аах 2 1 
3 7 4 22 


96. 


97. 


98. 


99. 


100. 


101. 


or, 83-353 

or, R=25 cm 

Surface area of the sphere 

= 4л Ё? 

-4х азиз 00 
7 7 

= 7857.14 cm’. 


(а) тхл х(5х) «12x = 3147 


2200 


р х= 1 
3.7 


Le, х = 1. 
Radius = 5х = 5 х 1 = 5 m. 
1 2 2 3, 2 
(b) -лхи xr:czr:m xr 
3 3 
[height = radius of base] 
or 12:3. 
(c) Curved surface of the tent = zr/ 


Z x6x63m' 


118.8 т> 


Length of the canvas D m = 59.4 m. 


(c) Let, the initial radius and height of the cylinder be 
r cm and Л cm, respectively. 


Then, V, = zh and V, = л у» = 2nr^h. 


1 


New volume 2nrh 2 
- —= 
zrh 1 





| = 2:1. 
Previous volume 
(c) Curved surface area of the cylindrical portion 
= 2nrh 


22 105 
—х——х 


-2х 3 


= 990 m? 
Lateral surface area of the conical portion 
= ml = — х 193 x 53 
7 2 
8745 m? 
Total surface area = 990 + 8745 = 9735 m° 
Width of the canvas = 5 m. 

Length of the canvas = 9735 + 5 = 1947 m. 
(a) Radius of the cone 
=r + 20% of = 1.2 r cm 


and, slant height = 21 cm 


Surface area of the new cone 
-2лх 1.2 их 21 
= 2л x 2.4 rl ст? 
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102. 


103. 


104. 


105. 


106. 


107. 


108. 


Increase in surface area 

= 2л x24 rl - 2nrl 

= 2л x 14 rl cm? 

Percentage increase 

_ 2nx14rl ” 
2n rl 

Therefore, surface area of the cone will be increased by 

140%. 

(d) Area of the canvas = zrl = m x 5x 13 = 65 л 


П- J5 +122 = A169 = 13] 


(a) Total volume = (10 x 5 x 2) cm? 
= 100 cm? 


[Fx 2 x3x3%7] ст? 
3 7 
= 66 cm’. 


Wood wasted = (100 — 66)% = 34% 
(b) Curved surface of the tomb 


100 = 140% 





Volume carved 


= ли] = Sx 14x50 = 22000 m? 


Cost of white washing 
= 22000 x 0.80 = 31760. 
(a) Length of the sheet = = 24 cm 
л 


When the sheet is rolled along its breadth, the width 
of the sheet will be equal to the circumference of the 
cylinder and the length of the sheet will be height of 
the cylinder. 


Radius of the cylinder formed 
и т 22 7 
2n 2 7 4 
Volume of the cylinder 
22 7 7 
х х х 
7 4 
(с) hh, = 2:3, 


ror, = 3:4 





cm 





= дһ = 24 = 231 cm’. 


Ratio of volumes V:V, = л (3) x ал x4 x3 
= 9:8. 


(a) Original volume = Pe 
2 2 
New volume = 3 Лү 


larh 

3 x100 |% = 100% 
ЦЭР 

2787 

3 


Increase % = 





(b) Volume of the cubes with sides 3, 4 and 5 cm are 
33, 4? апа 53, respectively. 
Total volume = 3? + 4? 5? cm? 


= 27 + 64 + 125 
= 216 cm’. 


109. (d) Let, radius of the cone = ғ, height = A. 


110. 


111. 


112. 


113. 


114. 


Then, volume of the cone = улей . 


Increased radius = 2r, height = 2A 


Increased volume 


1 2 1 2 | 2 
—7(2r) (2h) = =a x8rhz8 -nzrh 
3 (2r) (2h) 3 | 3 | 
= 8 times the original volume. 


4 
(с) Original volume = 5 лғ 


New volume = тл (2r) = gr 





3 


Increase 96 — = rx 
3 4лғ 


x100) % = 700% 


(c) Radius of the sphere = 3 cm 
Volume of the sphere -far 


-үхлхэхэх3 


= 36л cm? 2-41) 
Radius of the wire = 0.1 m. 
Volume of the wire with its length | cm and radius 1.0 m 





=ml=nx0.1 x01 x1 ...(2) 
Now, 36л = z x 0.1 x 0.1 x 1 
> l= 20 = 3600 ст = 36 т. 


z x0.1x0.1 
(b) If r is the radius of the base, then the circumference 
of the base = 27r = 44 m. 
__ 44х7 _ 
"72х22 — 
The height of the cone = A 
Then, the volume of the air in the tent 


7 cm 





= 1 пей 


= 1 x 22 х7х7х9 
3 7 

= 462 m’. 

(c) Original area = 2777 

New area = 4л (2r = 167r 

12л r? 


nr 





Increase % = | чо) % = 300% 


(с) Here, x = y = 0 and z = - 8. 
Percentage change in volume 


Xy + yz + zx 
100 


Xyz 


+ -| % 
(100) 





= Бы 
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= [040 padres EN % _ жыйы дусал. n 9, 
(100) 100 (100) 
c 20. 20х20+20х0х20х0 
Volume of the cylinder decreases by 896. 20-20-0- 100 
115. (b) Here, x = y = 20 and z = 0. = 20 +20x0 % 
Percentage increase in volume (100)? 
= (40 + 4)% = 4496 
EXERCISE-2 


(BASED ON MEMORY) 


3. (d) CSA of hemisphere = 2zr? h 
TSA of 3 smaller cyliner = 3 эле+ Э 
=2 xn x 14x 14 3 











= 1232 cm’, ш 
=1716 cm’. 
CSA of cylinder — 2zrM 1 1716-11 
4. (d) UM = % Increase in TSA ы o «100 
Volume of cylinder л? К 7 1100 
r=14 = 56% 
TSA of cylinder — 2zrh + 2л? 9. (a) TSA of Hemisphere = Злг? 
Volume of cylinder mh CSA of Hemisphere = 2nr 
_ 2лт(т+һ) 187 Злі? = 41.58 
== 
mh 770 ‚ 4152 
2x14(14+h) 187 иле = — x2 
(14 x14 x h) 770 = 27.27 cm? 
187 
(14+) = 110 10. (b) CSA of cylinder = 2arh 
= 1540 +110h =187 ere ne 
2,2155 = 880 cm’. 
77] 11. (b) Perimeter of base = 132 cm 
h=17.57 2лг = 132 
Hence, ratio = 7:10 r= 21 cm. 


height = 72 cm 


12472 +20 = 75cm 


TSA = nil + лг? 


4 
6. (d) Volume of 10 spherical balls -(5 Jo 


= 1131.42. 
20% of solid is wasted, .. Volume of bigger sphere 


= mr(l + г) 
= 80% (1131.42) = 1(21) (75 + 21) 
= 905 cm’. = 6336 cm’. 


12. (c) Volume of water required = Volume of cylinder — 


Radius of bigger sphere 4 т? = 905 
3 Volume of cone 


=R=6cm 1 
= mh, = —лт?һ, 
7. (b) TSA of Bigger Cylinder = 2лг(т + В) 3 
1 
= 2x TQ -4|(5х5х8-1хахахт| 


= 1100 cm? - 511.24 cubicon. 


Mensuration II: Volume and Surface Area ЕЕ 


13. (4) Maximum capacity of canal = Area of trapezium x 





4 
long 18. (a) Volume of 3 Spherical balls = aul +1 +19) 
1 Ee PEE 
= 5(4+5)x2x120 =e +4° +6") 
=1080 m°. = 1206.85 cm? 
| | Volume of New Spherical ball = 75% (1206.85) 
14. (b) CSA of Hemisphere = 27.27 cm = 905. 14 cm? 
2пг = 27.27 
: 4 
г2 = 4.41 ye = 905.14 
г= 2.1 cm 
В? = 216 
15. (с) Diagonal of base = 642 R=6cm 
За =6V2 19. (a) Volume of material wasted = Volume of cone — Volume 
a=6 of cylinder 
-. Area of base = 6? = 36 cm? - Lats — м2, 
3 
| 1 
Volume of pyramid = —xbxh 1 
2 ==(1ж9х9жз6-9х9ж9] 
1 : 
35 x Area of base x height сайханд 
1 
=—х36х12 % of material wasted = 2437 х100 
2 972л 
=144 cm? = 25% 
16. (c) Volume of material wasted = Volume of cone — Volume 20. (b) Circumference of Wheel = 27r 


of cylinder РА 
1 =2х— х3.5 => 22 сш. 
= 3 mgh- йі his 7 


Distance travelled by wheel in 20 revolution = 20 x 22 








1 
= af хвхвх24-өхөх| = 440 cm. 
= 2(512—- 216) 21. (b) Longest Rod = 42? +2? + 6? 
Е Я 
= 2967 cm’. = 444 S JAx11 = 2411 
: 296л 
% of material wasted Эрэ х100 22. (b) Circumference of Wheel = 2лг 
= 57.8% =2x x 21=1320m, 
17. (b) TSA of solid cylinder = 2zr(r + В) Distance travelled by wheel in 10 revolution = 132 x 10 
22 = 
=2х®х7(1+20) ЕЕ 
7 : 23. (b) The area of iron sheet required = 2лгһ 
=1188 ст. ж ee OS x TO 
h 2 
TSA of bisected solid cylinders = 2+ r) = 505 ст 
35 24. (d) Let the water h mtr will rise in the tank. 
memes IER) l x b x = Area x Speed x time 
= 1496 cm’. 1 
- х 
% Increase in TSA = — — — — x 100 
1188 1 100 








= 25.93% 160 160 
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25. 


26. 


28. 


29. 


(a) Volume of cylinder = xr^h 


Зүү 4 
= их 23 x38 cm 


8379. ; 
= —— X cm 
2 


Volume of conical portion of ice-cream ua 
2 
-»d(1) =12 cm? 
3 2 


: : : 2 
Volume of hemispherical portion of Ice-cream = зл" 





Pi) = 
--хл|-| cm 
3 2 
Total volume of cone — shaped ice-cream 
= n2 om’ 
3\4 4 
9 
елен 
3 4 
-. Number of cones = 8372 ant 
2 x 931 
54 


(b) Volume of Aquarium = 11 x 1.54 
= 16. 94 m’. 


(4) Volume of hemispherical bowl 


Volume of cone = Volume of Hemispherical bowl 
1 
eh aia 
H = 14 cm 
(a) TSA of Sphere = TSA of hemisphere 


4/7 = 3/12 


п _3 
Г. 4 
n _ МЗ 
n 2 


30. 


31. 


32. 


Volume of Sphere 





Ratio of their volume = : 
Volume of hemisphere 


ARMANI us 
fx xy 4 


(с) Volume of Smaller sphere = Volume of larger sphere 


b + E + Jr 


1/3 
cpocl23 4.23 
-R-(n ++) 





(a) Volume of cone = уян 2x x 558 


4400 4 
= —— ст 
21 
Volume of water which flows out 


1 : 
71 x volume of water in cone 


Radius of ball — gem. 


4 
Volume of spherical balls = з лт? 








4.22 1.1.1 
--Х--Х-Хх-Хх- 
3 7 2 2 2 
11 
—сш? 
21 
No. of balls = Volume of water which flows out 
Volume of one spherical ball 
10%, 
= 11 
21 
=100 
(b) CSA : TSA 
2nrh : лей + 2nr? 
h:h+r 
4:5 => 4x, 5x 
CSA = 1232 
4x = 1232 
x = 308 
7. 5л = 1540. 


Again 2zrh = 1232 
2nXxx4x-1232 


2 „22 


4x^ x — = 616 
7 
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33. (a) h 


N 


volume of cone АВС 1 
volume of BCED E 1 
volume ofcone АВС 1 _ и 
1+1 72 
If a cone is cut in any parts parallel to Из base, then ratio 


of volume of smaller cone to the volume of larger cone is 
equal to the ratio of cubes of their corresponding height 








volume of cone ADE 





3 
| height of cone А | 21 


height of cone h, 2 
AH. А 
„ўз 

А: 


а+Ь=с _ 13+20+21 
=» 
2 2 
Area of base = area of triangle 


= S(S-aX$- bXS - c) 


34. (d) S= 





-94/- 
2 27 cm 








-/27(27-13)27-20)27-21) 


= /27х14х7хб 2126 cm? 

Height = 9 cm 

-. Volume of prism = Area of base x height 
= 126 x 9 = 1134 cm? 


volume of cylinder = СИЛ [8 х8х Z| 








35. (с) l= 5 
volume of cone Ж r; h, тх 8 
r? = 64 
n = 8 ст 











36. (с) Volume of ditch = (48 x16.5 x4) т? -3168т? 


Volume of earth and stones taken out from the tunnel 


37. 


38. 


39. 


= лг? 


-(Px2x2%56) 


= 704 m? 


В 704 
Part of ditch filled = —— = rt 
art of ditc е sies % parts 


1 
(b) Volume of cone = yuh 


L.S.A. of cone = zrl = nryr l+ 02 


According to the equation, 


лғү +h? = Qm 
Jr +k = 22 


Squaring on both sides, 





k +r = ra 
a 
+r d 
rh 9 














(d) Total volume of two spheres = деде +65) 
Let internal radii of hollow sphere = rcm, then volume of 
iron of this sphere = Шы —?)ст? 


According to the question, 


л(Ё +6) = 0(9" x 





729— x? = 2017 
x=8 
Thickness = external radius — internal radius 
-9-8-1сш 


(a) Let R be radius of hemisphere and r be the radius of 
sphere 


-. Volume of hemisphere = VAS 


Volume of sphere — y zr? 


According to the question, Заа! - axir 


R? = 85 











В = 2r| units 
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40. 


41. 


42. 


43. 


44. 


(b) As the largest possible cube cut out 


~ Diameter of sphere = Diagonal of cube 


1243 = Ва 
a — 12 cm 
Now edge of a cube (a) = 12 cm 


Surface of area of cube = 6a? = 6(12): 
= 864 cm? 


(b) % rd of tank is emptied using 64 buckets 
Volume of tank = (1.2) = 1.728 m? 
Volume of buckets = (1.728 x 24) m? 


21 
. Volume of 1 bucket = вх = (0.018 x 
1000) = 18 litres. 
(c) Area of base = 10 x 10 = 100 cm? 


Perimeter of base = 4 x 10 = 40 cm 


1 
C.S.A. of pyramid = $^ perimeter of base x slant height 
a enix Bl +12? 
2 2 


= 20x V254+144 


= 20x 4/169 = 20x13 = 260 cm? 
T.S.A. = CSA = area of base 
= 260 cm? + 100 cm? = 360 cm?. 


(2-2 
10.52 +142 +142 
1= 17.5 т 


Area of "n — 346.5 m? 
лғ? = 346.5 








г = 10.5 т 
Curled surface area of each = ли/ 
= 3.14 x 10.5 x 17.5 = 576.975 m? 


Length of canvas = 75 cm 











Required length of canvas — 576.975 m? 
0.75 m 
= 769.3 = 770 m. 
(d) Base of prism = = таё 


Height of prism = 1005/3 cm 
Value of prism = 7200 ст? 
WKT, volume = Base х Height 


45. 


46. 


47. 


343 


7200 = a х100-/3 


7200 х 2-3 х 100 х 3 х Р? 
7200 х 2 
900 


Р? = 16 


(а) Volume of sphere = surface area of sphere 


4 3. 2 
A nr 4zr 


г= 3| ст 


Р? = 














Diameter = 2r = 6 cm 


(a) Floor area required for 5 persons = 16x5=80 m? 


All space required for 5 persons = 100 x 5 = 500 m? 
Cone volume = 2х bxh 


For the smallest size, we take base area = 80 m? and 
Volume = 500 m° 


Hence, ГА x 80 x Height = 500 


Height — d m 


= 18.75 m 
(b) Let, Н and R be the height and radius of bigger cone 
and h and r be the height and radius of smaller cone. 
A 


B C 





From triangles AOB and AMN. 
ZA is common and MN || OB. 
Triangles AOB and AMN are similar, 





40 _ BO 

AM MN 

30 R 

Е ...(1 
Л г 0) 


Volume of smaller cone = ир 


Volume of bigger cone -iUeH 
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Now, according to the question, 
= Li - (arn) x L 
3 3 27 
2 
> rh= ЕЕ 
27 
> 270 = ВН 
za m 
H r 


27h (зе) 
> = -=|= 
H (А 





[From (1)] 


27h 900 
H HW 
=> 27h =900H -900х30 
р = 200x30 
27 
> Л = 3/1000 =10 cm 


Required height = (30 — 10) = 20 cm 


(c) Surface area of sphere = 477° 


= 1000 





48. 


Now, according to the question, 


4x =x г? = 346.5 


=> 4х22х/2-346.5х7 
„2 _ 346.5x7 
4x22 


=> r=Vv27.5625 = 5.25 cm 


= 27.5625 





1 
49. (a) Volume of pyramid = 3 x Area of base x Height 


> 500 == 30x 


=> 10h=500 


_500 _ 


h 50m 


(с) Hypotenuse of base = V5* +12? 
=425 +144 = 4169 =13 cm 


Surface area = h(a + b + c) 
= 10 (5 +2 + 13) = 300 em? 


50. 





Area of base = (is x 2) =30 cm? 


Total surface area of lateral surfaces = (300 + 30) = 
330 cm? 


51. (a) Lateral surface area of prism = 3 x side x height 
3 x side x height = 120 


> Side height = 5° = 40 em? 2441) 


52. 


53. 


Volume of prism = Area of base x height 


=> 4043 = D x side? x height 


40,3 x4 


43 


side? x height = 160 cm? 


= side’ x height 


42) 
Dividing equation (2) by (1), we get 


Side = ш =4cm 
40 


4 
(d) Volume of lead = 35” = тл x2 
Let, the thickness of gold be x cm. 
4 3 3 3 
Volume of gold = gle + х) -—2°)cm 


Now, according to the question, 








4 3 3 4 3 
3 rdg у= кё 
= (24ху-2-2 

=> (2+х) 2848-16 
=> (2-ху-2»х2 

= 2-х-2х37 

=> 24+x=2x1.259=2.518 





х-2518-2-0.518сш 


(4) Let, the radius of larger sphere be R units 


4 y 
Its volume 52 cu units 


1 . . 
Volume of smaller cone sem cubic units 


3 


Volume of smaller sphere ль 


[Where, ғ = radius of smaller sphere] 


Now, according to the question, 














—ar = 1 
3 
ЭМ. Ё 
r Ж 
4 V4 


Surface area of smaller sphere:Surface area of larger 
sphere = 4777:47R? = rR? 


Chapter 34 


54. (a) 


55. 


56. 


2 
Volume of hemisphere =a 


where r = radius = 7 cm 


(2x2 unax) cm? 
3 7 


Volume of conical part = лг?н [-r-A] 


(PS) cm? 
3 7 


Volume of ice cream 











22,22,5,1,22, 
3 7 3 7 
XT 22x T! 21078 сш: 


(c) Quicker Method: 
Single equivalent increase for 10% and 10% 


du sens 





-fio + 10+ 


Again, single equivalent increase for 21% and 10% 


= 21+10+ 2740 % 
100 


=31+2.1=33.1% 
(е) 




















TPT | 


L Е Е M 
Area of rectangular plot LMNO= 36 x 28 =1008 m? 


Area of paths = Area of ABCD + Area of EFGH — Area 
of PORS 


= (36 x 5 + 28 x 5)—5 x = 180 + 140 — 25 = 295 m 
Area of rectangular plot excluding the area covered by 
roads = 1008 — 295 =713. 

Now, total cost of gravelling the plot = 713 x 3.60 = 
$2566.80 








57. (a) Height of cone = 12 cm, radius of cone = 6 cm 


58. 


59. 


Let radius of hemisphere (or sphere) = r cm 
Now, 8 x volume of hemisphere = volume of cone 


8x24 nr = Vnx6? x12 

















3 36x12 
E = 
16 
r= 3/27 = 3 cm. 
D 13 cm C 
(a) 12cm 14 cm 
A 9 cm B 





In right ADAB, BD = 4 Ар? + AB? = 422 «9? =./225 
= 15 ст 


1 
Area of ADAB = 7 x9x12- 54 cm? 





Area of ABCD = 4S(S - aS - b((S— c) 


where 5- atbte 


Area of ABCD = /21х6х7х8 = 84 cm? 
Area of quadrilateral ABCD = Area of ADAB + area of 
ABCD 
= 54 + 84 = 138 cm? 
volume of prism = base area x height 
2070 = 138 xh 
h= 15 cm 
L.S.A. of prism = perimeter of base x height 


= (12+9+14+13) х15 = 48x15 = 720 cm? 





(d) Let radius and height of right circular cylinder be r, 
h radius of sphere > R. 


Radius of cylinder = diameter of sphere 
"r-2R 
The volume of right circular cylinder — volume of sphere 


= nr’ h= зай! 


>3r?h= 4%) 
>6rh=r 


=> h=r 


== 1, 
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60. (c) A rectangular sheet is rolled to form a cylinder. 


12cm 





5cm => 











s circumference of cylinder = 12 cm 


2nR=12 
Е ss 
л(2) л 


Volume of cylinder = x(R?)h 


6x6x5 180 14 
— E cm 





6\2 
Volume = z | х5 
л л л 


61. (a) Total surface area of cone = nr(r- L) 





where L=VP +2 =Т? +24? = 25 ст 
5 тз4-22хтх(7-:23) 


= 22х32 = 704 cm? 
62. (d) Let these Бе ‘и’ number of bricks. 
Volume of pile = 20 m? = 20 x 100 x 100 x 100 em? 
Volume of 1 brick = 25 x 12.5 x 8 cm? 
Total volume of pile — Total volume of bricks 
20 х 100 x 100 x 100 =n x25 12.5 x 8 
n= 8000 














63. (c) Volume of the cone = үл? == x1.6%1.6%3.6 


=лх1.6х1.6х1.2 cm? 
Now, according to the question, 
pt х12х12хН =A xL6xL6x12 


H- 1.6x1.6x3 
1.2 


64. (d) Radius of the base of cone = r units 


= 6.4 ст 


1 
Volume (у) Tr 
Curved surface area = zr AI? +r’ 


Злу c)? +9v =3л x гааг x I? 





zr (h erua oxin rk 


am rh -rr h -rrik +r rh =0 


65. (d) zr? =154 
> xr =154 


ес э quin 
22 





LR =1232 
2 


h 1232 
3 154 


Area of canvas = zrl = zr h? +r’ 
= x 7x28 +7 т? 


= 22x25 = 550 т? 





8 h=24m 








=> Its length = EJ = 2775 metres 


66. (d) Let, the height of glass be A cm. 
Radius = 5 сш 


Volume of glass = volume of 32000 drops 


2 3 
л «haa : | х32000 
3 42 3 420 


І х 32000 № =4 = h=4cem 
00 














67. (а) Volume of the rectangular block = 11 х 10 x 5 = 
550 cu m = 550000 cu dm 


4 
Volume of a sphere =—л ҚОЛЫ cu dm = Pup cu 
d 3 2 2 2 8 
m 
Required answer = — = 8800 


68. (a) Volume of the block = 21 x 77 x 24 cm? 
Let, the radius of sphere be 7 cm. 
Now, according to the question, 
4 3 
qur -21х77х24 


p _21*77*24х3х7 





4x22 
=21х7х3х3х7 = 33 xT 
r=3x7=2lcm 


69. (a) Let, the radius of cone be r cm. 


Now, according to the question, 


122 tua = qao 
3 7 


2 1232x3x7 _ 
22x24 


r 2 449 =7 ст 
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70. 


71. 


72. 


73. 


74. 


75. 


76. 


Area of the curved surface = zrl =arvh? +r? 
= Dae +7? =22х25 = 550 cm? 


(а) Quicker Method: 
Required percentage increase 

















(8 +503 159 
78. 
Әй а.а 
4л; 9 n 3 
4 4 | 
M 
Sup a a 
3 
(d) Quicker Method: 
Percentage increase -(s0 -504 y 
100 
= 125% а 


(9) Volume of the sphere жыл ШЕ. um х9х9х9 
= 972л cu cm ? 5 
Let, the radius of the wire be R cm. 
Now, according to the question, zR?x10800 = 972p 
R= Б. | 
10800 
R = 40.09 = 0.3 ст 
Diameter = 2 х 0.3 = 0.6 cm 


(b) If the radius of the base of cup be ғ cm, then 27r = 
дх 14 


=> r=7cm 
Slant height = 14 cm 


Height = J14? – 7° = J21x 7 = 743 ст 


: I: 
Capacity of cup = SUA 





= 5x Sx 7x7 13 = 622.36 em 


(a) 5-4лг and V = ул? 


283 O64Amr* 64лх9 


i 
V^ 165. 16 





367 





(c) Here the edge of an ice cube is 14 cm. 
Radius of the cylinder = E =7cm 


Height of the cylinder = 14 cm 
Volume of the largest cylinder = л’?й 


= x7 7x14 = 2156 em 


77. 


80. 


(4) Let, the side of cube is x, then volume of the cube 
One side of the cube after increasing = 2x. 
Required % increase of volume 


2 хххх2х-Х 
x 


x100 = 100% 





4 4 
(d) Volume of the sphere ал” =" cm? 


Volume of the wire = z^h = 100zr? cm? 
Now, according to the question 


100zr? = i 
3 


2401 
300 75 


nS HL = 0.11 cm 
75 


(c) Volume of the earth taken out 
= (7.5 x 6 x 0.8) cm? 

= 36 cm? 

Area of the remaining field 

= (18 x 15 — 7.5 хб) m? 

= (270 — 45) т? 

= 225 т? 


-. Level of the field raised = 25 metres 
225 


uud cm =16 cm 
225 


(c) Area of the base e = 445 cm? 


Median of the base — (ve -27 | = 2\/3 cm? 


Distance of centroid from the side -23 cm 


Let, the height of the pyramid be h cm. 
Now, according to the question, 


VEAP – № 2243 
3 
Jan = 293 
3 
=> кг cm 
3 


1 : 
Volume = 3 x Area of base x height 


448 х2 843 


T cm? 


3x3 9 





Mensuration II: Volume and Surface Area зыт 


81. 


82. 


83. 


84. 


85. 


(а) 15 Km/h = 15000 m/hour 
2x1.5x15000 
100 


Water flown in an hour = 
= 450 m 
Volume of desired water in the tank = (150 x 100 x 3) m 


Time = Тариа =100 hours 
450 
(c) 
10.5m 
3m 





Slant height of сопе (/) = J(10.5? +142. 


= 4110.25 +196 = {/306.25 217.5 m 
Curved surface area of the cone 





=arl = 214х175 = 770 т? 
Curved surface area of cylinder = 2zrh 
-2x x14x3 = 264 m? 


Total area = 264 + 770 = 1034 m° 
Total cost = 2 x 1034 = 22068 


(c) Quicker Method: 
2 2 
Percentage decrease — [> - = % 
100 
= (50 — 6.25)% = 43.75% 
(a) Let, the radius be increased by x cm. 
Volume of cylinder = л(10 + x) x 4 
Again, let the height be increased by x cm. 
Volume of cylinder = zx 10? (4 + x) 
Now, according to the question, 
л(10 + xx 4 = n(10) (4 + x) 


=> (10 + x)= 25 (4 + х) 

=> 100 + 20x + х2=100 + 25x 
> x-5xz20 

> х(х-5)-0 

> x=5cm 


(c) Let, the radius and height of the cone be r CM and 
h cm respectively. 


Now, according to the question, 
Required volume of water 


86. 


87. 


88. 


89. 


= 2 x volume of cone 

= (2 x 27л) = 54л cn 

Quicker Method: 

Volume of required water = 2 x volume of cone 
= 2 x 27r = 54r ст? 

(b) Volume of rain water = Area of base x height 


= 1000000 x -2 20000 cm? 
100 


Water stored in pool 
= (50% of 20000) = 10000 cm? 


| 


Required water level = =10m 
1000 


(c) Let, the radius of the base be r = 3.5. 
Now, volume of the water in the cylindrical can 


2 4 
= лу? x2r——ar° 
3 


4 
-2ar -rr 
3 


[Here, 27 = height of the cylindrical can] 
=—ar 


Again, let the height of water in the cylindrical can be 
h cm. 


Therefore, according to the question, 








лей = зал 
3 
2 5 
a). 2 25348 7 
h 5 cm 
mr 3 3 3 


Quicker Method: Increase in water level 


Volume of sphere 3 





Area of base of cylinder лр? 


= S y ris Шы; cm 
3 3 3 
14) 7 


Required water level = [7 - м) = 3 cm 





(a) Curved surface of cylinder = 2zrh 
Case П: 


Radius = 1, and height = 6h 


1 
Curved surface = 27 x "d x 6h = (2nrh)x2 


Increase in curved surface of cylinder will be twice. 
(b) Let, the radius of the given cone be r cm 


Then, еле -1232 


Luc „е „2л4—1232 
3. 7 
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90. 


91. 


92. 


93. 


„2 1232х3х7 _ 
22х24 


r= 449 =7cm 
Slant height(/) = VA? +? 
=V24 +7? = 625 = 25 cm 


Curved surface of cone = rl 


49 








(22725) ево cm? 


(c) Total surface area of prism = Curved surface area + 
2 x Area of base 

=> 608 = Perimeter of basex height + 2 x Area of base 
=> 608 = 4x x 15 + 2x° 

(Where x = side of square) 

=> x + 30х – 304 = 0 





=> x + 38x – 8х – 304 = 0 
=> x(x + 38) – 8(х + 38) = 0 
=> (х – 8)(х + 38) = 0 

=> x=8 


Volume of prism = Area of base x height 
=8x 8x 15 = 960 ст? 


(a) наа -19404 


2,22 з =19404 
3 y 


2 _ 19404 x 3x7 
2x22 


^ r-2421x21x21 221em. 


2 


=9261 





Total surface area = zr 
-3х = x 21х21 


= 4158 cm? 

(c) Total flooring area with marble 

= locker area + record keeping + pantry 
= 182 + 273 + 609 = 1064 m? 

Cost of flooring = 1064 x 190 

Total flooring area with wood 

= Branch manager's room + hall = 221 + 667 = 888 т> 
Cost of flooring = 888 x 170 

Ratio = (888 x 170):(1064 x 190) 

= (888 x 17):(1064 x 19) 

= 15096:20216 

= 1887:2527 


(e) Cost of flooring of the branch manager’s room = 221 
x 170 = 337570 


94. 


95. 


96. 


97. 


98. 


99. 


Cost of painting 
-[2(17x12 - 13x12) +13 х17]х190 


= [2(204 +156) + 221]x190 = (2x360 + 221) x 190 
= (720+ 221)x190 = 941х190 = 178790 

Total cost = 178790 + 37570 = 3216360 

(e) Total area of the bank = 2000 m? 


Total floor area = 1952 m? 
Remaining area = 2000 - 1952 = 48 m? 
Cost of carpeting = 48 x 110 = %5280 


(b) Area not to be renovated = 48 m? 





Required% = 28 х100 = 2.4% 
2000 

(a) Cost of renovation of hall + locker area = 667 x 170 
+ 609 x 190 
= 113390 + 115710 = #229100 
(a) Water flowed by the pipe in 1 hr = z г?л 

22 7х7 
= х 

7 100x100 
= 77 т) 
Volume of expected water in the tank 


_ 30х48Х7 as m 
100 


Hence, required time taken for the rise in the level of 


water in the tank = = = 2 hours 


= 5000 m? 





(d) Let, the length, breadth and height of the cuboid be 
x, y and z cm, respectively, then 


xy = 12; yz = 20; zx = 15 

Therefore, x? у? z = 12 x 12 x 15 = 3600 cm? 
Hence, v = xyz = 4/3600 

v = 60 cm’ 








(b) Water flowed through the pipe in 1 hours 
22 „10х10х3000 

M 10000 

660 оь 





Volume of cylinder/cylindrical cistern 


= Zysxsx?2 


1100 ; 
— т 
7 
Hence, required time 
1100 


EET 
"т 


7 
= 1 hour 40 minute 


Mensuration II: Volume and Surface Area Ш 


100. 


101. 


102. 


103. 


104. 


(b) Volume of raised water in the cylindrical leaker 


mh = а у 
7 2 2 


= 215.6 cm? 


Volume of marble 


І 
| 
3 


4 22 3 4.312 5 
x - cm 


I 
| 
х 
| 





Hence, number of marbles 


215.6 
4. 
_ 4312  2156x3 ij 
3 4.312 


(b) Let, the radius of base of the hemisphere be r units. 


Then, radius of the base of cone = r units and height = 
r units. 


Therefore, slant height (/) 


= г + = V2 = 2r 


Hence, the curved surface area of the hemisphere: The 





curved surface area of the cone 105. 
= 2nr:ar х Jap = 2: V2 
(c) Height of cone = height of cylinder = radius of 
hemisphere = r units 
Ratio of the volumes of cone, cylinder and hemisphere 
= лв 
3 3 
= 3 aiit у? 
3 3 
106. 
= zc = 4:27:2 
3 3 


(c) Area of the base = +x (diagonal)? 


=1x24/2x 24/2 =576 m 


: 1 : 
Volume of pyramid = A x height x area of base 


_ 17283 _ 





=1728 = ужиж576 >й 9m 


(b) 








Let, ДО’ = г cm and ОО’ = h cm 


2. . ; АО DO 

From similar triangle 4DO' and ABO 4O BO 
9-h r 
9 3 
=> 9-h=3r 
=> h=9-3r 


1 
Volume of frustum = зли + +) 


1 


22 
44=- x--(9-3ry9-4 и? 3r 
37 ( Х ) 

















22 : 
=> 44= Ч (3-r)(3°+3r+r’) 
NT эб їшї 07:28 
22 
=> r=27-14=13 
r = 3/13 ст 
(a) First Second 
cylinder cylinder 
n = 2r 7, = 3r 
h, =5h h, =4h 


Required ratio = 2лкА : 277,h, 
-2х5:3х4-5:6 


(с) Let, the height of cylinder be Л cm and radius of 

base be r cm. 

Now, according to the question, 
„2 425 

2nr° + 2nzrh = 462 ext) 


Area of curved surfaces = 2zrh 
= : x 462 =154 


2лғ? +154 = 462 
2лғ? = 462—154 = 308 





2x xr? =308 





gis 308x7 _ 
2х22 

r=7cm 

2arh =154 
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2x xT xh =154 


_ 154 7 


= =— ст 
2х22 2 
Volume of cylinder = z^h 





22 iy eer ош? 
7 2 
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107. (d) Let, the radius and the height be ғ and Л respectively. 


108. 


109. 


110. 


Curved surface of cylinder 8 





curved surface of cone 5 
2nrh 28 


ard +r 5 
28 2225-2282 
Vh’ +r? 5 


On squaring both sides, we have 




















h? 16 

Ман 25 
k +r? 25 r -25 
ko 16 т 16 
r 25 1 9 r 3 
h 16 16 h 4 

r:h=3:4 


(d) Let, the radius of base = r units and the height of 
cone = A units. 


Now, according to the question, 


2лг°=лг\г* +h? 
> rev +k = 4р =r +k 


> Br h 








(d) Area of the base -B шаг 


45 


= 6х6 =9у3 cm? 
Volume of the prism = Area of base x height 
=> 1084/3 -945xn 
1083 
- "ER. - 


(a) Let, the number of required coins be x. 


h 12 cm 


Total volume of all coins 
= xx m x (0.75) x(0.2) 
Volume of cylinder = x(3) x8 


Now, according to the question, 
xx m x (0.75)? x (0.2) = m x (3 x8 


2 
x- ит. =4 x 40 
0.75 0.2 


= 16 x 40 = 640 
Quicker Method: 





Number of coins 48 


EN. | Eje aos eio 
0.75 0.2 





111. 


112. 


113. 


114. 


115. 


(d) Let, the radius of the original sphere be rm 
New radius = (r + 22 m 
Now, according to the question, 
4л(т +2} – 4лг? = 704 m? 
= 4л(? +47 +4- р) = 704 m? 
=> 16л(ғ- 1) = 704 т> 

(r1) 704 44x7 14:4 

16л 22 

r=14-1=13m 
(c) Here,a right circular cylinder is circumscribing a 
hemisphere such that their bases are common. 


Then, Radius of cylinder = Radius of hemisphere = height 
of cylinder = r 











3 


-. Volume of hemisphere = Sar 


Volume of cylinder = лг? -r = zr 
Required ratio = 54 =23 


(c) Total volume of three spherical balls 


4 
= + Q +97 1=| $36 fom’ 
Wasted material = тл x36x 25 cm? 


5 ын x9 cm? 
3 
МК : 4 
Remaining material = 3” х (36-9) 


225 х27 Шел cm? 
3 3 
Required radius = 3 cm 
4 
[^ Volume of sphere s 


(b) The length of the diagonal of a cube = 6 cm 
Sidex4/3 = 6 cm 


6 
= Side = — = 24/3 ст 
V3 
Volume -(2/3) = 244/3 cm? 


(c) Total curved surface area of all four identicalparts — 
Алу? unit 


Here, there will be eight plane surfaces infour identical 
parts. 


Hence, total plane surface area of four parts 
1, А 
= 8х сй = 4zr? unit? 


Total surface area of four parts 
= 4л? + Anr? = 8n? unit? 
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INTRODUCTION 


The literal meaning of the word trigonometry is the 
‘science of triangle measurement’. The word trigonometry 
is derived from two Greek words trigon and metron 
which means measuring the sides of a triangle. It had its 
beginning more than two thousand years ago as a tool 
for astronomers. The Babylonians, Egyptians, Greeks and 
the Indians studied trigonometry only because it helped 
them in unravelling the mysteries of the universe. In 
modern times, it has gained wider meaning and scope. 
Presently, it is defined as that branch of mathematics 
which deals with the measurement of angles, whether 
of triangle or any other figure. 

At present, trigonometry is used in surveying, 
astronomy, navigation, physics, engineering, etc. 


Important Formulae and Results 
of Trigonometry 


І. (1) 180° = л radians. 


(п) 1° = TE — 0.01745 radians (approximately). 


circumference of a cirlce 





iii) л= - Е 
бн) diameter of the circle 


22 
= F = 3.1416 (approximately). 


(iv) @ (in radian measure) = L, 


r 
(v) Each interior angle of a regular polygon of n 





-2 
sides = Ž x 180 degrees. 


КЕ | 1 
П. (1) 51010 x cosec0 = 1; sin Ө = : 
cosecÜ 





1 
sind ` 





cosec 0 = 


Trigonometric Ratios 


III. 


() 







Also, —1 < sin x < 1, cosec x 5-1 or cosec 
x21. 


(1) cos 0 
1 
сов0 ` 


x sec Ө = 1; cos Ө = БЭЭ” 0 
secÜ 





Also, —1 < cos < 1, sec x € -1 or sec > 1. 








(iii) tan Ө x cot = 1; tan Ө = : ; cot 0 
coté 
21 
tanÜ ` 


Also, — oo < tan 0 < oo, — oo < cot 0 «оо, 

(iv) sin? 0 + cos? 0 = 1; sin? Ө = 1 — cos? 0; cos 
0-1-8ш20 

(v) sin? 0 = 1 + tan? 0; sec? 0 — tan? 0 = 1; tan? 
Ө = sec? 6-1. 

(vi) cosec? Ө = 1 + cot? Ө; созес? 0 — cot? 0-1, 
cot? 0 = cosec? 0 — 1. 


2 


" _ sind | _ сов0 
(vii) tan 0 8° cot 0 sind ` 








Values of trigonometrical ratios for particular 
angles 








Angle sin cos tan 
0° 0 1 0 
E 1 Уз ES 
Е 2 2 B 

1 1 

л 

45° = — Ns Te 1 

4 42 42 

Л 48 1 

60° = — уе кы 
3 2 2 ЫН 
90° = 5 1 0 о 
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= 2B E EE 
3 2 2 
3л 1 1 
ы Е a =1 
fie Л Л 
o2 1 v3 ВЕ 5 
180°: 2. 2 E ds 
180? = л 0 -1 0 
Зл 
270° = > —1 0 —00 
360° = 2л 0 1 0 
beh 3-1 УЗ +1 
(ii) sin 15° = УЗ ; cos 15° = : 
2,2 20 
tan 15° = LEN CR 
222 5-1 
(11) sin 18° = а = соѕ 72°; 
10+ 24/5 
соѕ 18° = = sin 72°. 
4 
43 +1 
(iv) cos 36° = 4- ^ sin 54°; 
410 - 24/5 
sin 35° = ——— — — = cos 54°. 
4 
1° 
(У) tan 7 = (3 - J2)42 - 1); 
19 
cot 777 = (43442424) 
IV. Signs of trigonometrical ratios 
Angle sin cos tan 
-0 -sin 0 со8 0 ап 0 
90? — 0 or 2 - 0 cos Ө sin 0 cot 0 
90° + бог 5 +0 cos Ө -sin 0 —cot 0 
180° — 0 or t- 0 sin 0 -с08 0 ап 0 
180° + 0orz* 0 sin 0 —cos 0 tan 0 
Зл 
270° – дог а= ө -с08 0 -sin 0 со! 0 
270° + бог m +0 -с08 0 sin 0 —cot 0 





360° – Ө or 2л – Ө ѕіп Ө cos 0 ап 0 





360° + д ог 2л + 0 sin Ө cos 0 tan 0 





V. Trigonometrical ratios for sum or difference of 
angles 


(1) sin (A + B) = sin A x cos B + cos A x sin B. 

(П) cos (A + B) = cos А x cos B sin A x sin В. 
tan A+ tan B 

© lxtanAxtanB' 














(iii) tan (4 + B) 


cot Axcot B x 1 
cot B + cot A 





(iv) cot (A + B) 








(v) tan (4 * B * C) 


tan А + tan В + tan C — tan A tan В tan C 
1— (tan A tan B + tan B tan C + tan C tan A) 





(vi) sin (A + B) x sin (A — B) = ѕіп24 — sin?B. 
(vii) cos (A + B) x cos (4 — B) = соѕ24 — sin?B. 
VI. Sum or difference of sine or cosine of angles into 


products 


(i) sin C + sin D = 2 sin 2 cos >. 








ХЭВ : D . -D 
(ii) sin C — sin D = 2 cos — sin 5 : 


(iii) cos C + cos D = 2 cos -- ши 





(іу) cos C - cos D = 2 sin ус dum. 





VII. Product of sines and cosines of angles into sum 
or difference of angles 
(i) 2 sin A cos B = sin (4 + B) + sin (A — D). 
(ii) 2 cos A sin B — sin (A * B) — sin (A — D). 
(iii) 2 cos A cos B = cos (A + B) + cos (A — B). 
(iv) 2 sin A sin B = cos (A — B) — cos (A + B). 





VIII. Trigonometrical ratios of multiple angles 
2tan A 
1+tan’ A’ 


(ii) cos?4 = соѕ24 — ИРА = 2 cos?4 — 1 


(1) sin 24 = 2 sin A cos A = 





2 
= Ja e 
1+tan*A 
2tan A 


(ш) tan 2A = deum 


Trigonometric Ratios Ed 


_ 1-cos24A. 









































: : 1— cos2A 
(iv) 81054 = —————; cos?A = ITEM 1 - tan? — 
2 2 = : 2 
1-2 sin2 FE 
1—cos24 1-сов24 1+ tan’ — 
(v) tan A = = : 2 
1-со824 sin2A 
(vi) sin ЗА = 3 sin 4-4 sin? A. 2tan 4 
(vii) cos ЗА = 4 cos?A — 3 cos А. (11) tan 4 — д. 
2 
» 3tan A — tan? A Lian 2 
(viii) tan 34 TEEF : 
li 1577 24 1-соө4 „A _ 1+с054 
cot! 4 — 3cot A ОЕ y. 9g 2 
cot 34 = "OPER 
% (v) шаг 1-С084 _ 1-с084 
IX. Trigonometrical ratios of submultiple angles 2 1+ cos А sinA ` 
A A 2tan 4 (vi) 28054 =+ Vi+sin А + J1— sin 4, 
(i) sin A = 2 sin = cos— = VE 2 
2 1+ tan? < .. A. — _ à 
2 (vii) 2 с082 = + Vi+sin A x 1 — sin 4 . 
2 





(ii) cos A = cos? 4 sin? : = 2 со8-2- 


[| EXERCISE- | || 


6. If x = а cosec" 0 and y = b cot"0, then by eliminating 




















, tan А = 0 
! l-cosA т : : | 
а) + b) + а) |= рн гє О01-1-2--1-1 
(а) m+n? (0) т? – п? (a) (=) +2) 0) (=) (2) 
2 кп? А | 
(с) 2. (4) None of these 2 2 1 1 
5 «Gf» «8-8 
а а 
2. If sin 600° cos 30? + cos 120° sin 150° = k, then k = 
(a) 0 (b) 1 р рвіп0-4со50 
To df = - 
(c) -1 (d) None of these tan@ 2” Шеп реше rges 
3. If cos0 + sin0 = ,/2 соѕ0, then сов0 — ѕіпӨ = гы uM 
(а) J2 sino (b) 2 sind (а) 92) в) 2.24) 
(с) – 4/2 sin8 (d) None of these (р -4) (p +9) 
220 1-sina (ра) 
4. Ка lies in the second quadrant, then ,/———— (с) c (d) None of these 
l+sina (p -4) 
Е l+sina _ : i : 
l-sina - 8. їзїп 4-2, tanB- and 5 <И<л < B<, the 
(a) tana (b) 2 tana 
(c) 2 cota (d) cota value of 8tan А—-/5 see B = 
5. If сої + cos0 = p and сод — соѕ0 = 9, then (p? 7 5 
_ 22; Нэр (а) - (b) = 
q^) * 1n terms of p and q is: 2 2 


(a) 16 pq (b) 8 pq 5 а 
(c) 4 pq (d) 12 pq (c) "E (d) E 
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9. 


10. 


11. 


12. 


13. 


14. 


If sec0 — tanO 2 then cos0 = 














а= 
a^ +1 а? -1 
b 
а) 5— 0) 2 
2a 2a 
с а 
(©) a +1 (Ф ai 
tan 250° + tan 340° — 





If tan20°=k, then 
tan 200° — tan110° 





1-І l-k 
eds в“ 
(а) l-k (0) 1-5 
1-4 1-І 
с а 
(е) 1-42 (9 1-2 


The value of sin 780°sin 480° + сов 240°cos 300° = 


1 1 
= b = 
(a) > o 2 
(c) 1 (d) None of these 
If tanO + cotO = 2, then sin@ = 
1 1 
(а) +— (b) -- 
2 v2 
1 
(c) =; (а) None of these 


If Ө is in the first quadrant and tanO 2 then 


ШЕ - 6) —sin(z —0) 








4, 4 +0) cot(2z — 0) 
8 6 

(a) П (b) її 
11 11 

(c) rn (d) ЕЭ 


tan160°—tan110° _ 





If cot 20° = p, then 








1+ tan 160° tan110° 
p -1 p +1 
(a) —— = 
2р 2р 
1 p 2p 
(c) (d) 5 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


If A lies in the second quadrant and B lies in 


| 3 a 3 
the third quadrant and cos А 7 sinB = – = 














2tan В+ З tan A 
then 5 2 
cot’ 4+ cos B 

3 5 

MUS Dos 
(a) 2 BD 

5 
"m d) None of these 
77 (d) 
The value of sin 150* —5cos 300 + 7tan 225 7 

tan 135° + 3510 210° 

(а) 2 (b) 1 
(с) —1 (а) —2 
If f(x) = cos?x + sec?x, its value always is: 
(а) f(x) < 1 (b) Дх) = 1 
(с) 2» Дх) > 1 (4) х) > 2 











If cosec + сод = p, then cos0 = 
+1 1+ p? 
(а) 5 (b 22. 
p -1 1-р 
2 2 
pal l=p 
c d 
©) 28 5, 
If sin@ = = and @ is in the third quadrant, then 


7со(0-241ал0 _ 





Tcoté + 24tan 0 
17 16 
uae b) — 
@) 31 (0) 31 
15 
(с) J (d) None of these 


If tan A + sin A = m and tan A — sin A = n, then 
(m? =n?) _ 


тп 


(а) 4 (b) 3 
(c) 16 (d) 9 
If соѕесӨ — зт0 = m and зес0 — cos@ = n then 


2 2 
(тп) + (mn?) = 


(a) -1 (b) 1 

(c) 0 (d) None of these 

The value of cos 1?cos 2?cos 3?...cos 179° = 
(a) 1 (b) -1 

(c) 0 (d) None of these 


Trigonometric Ratios ЕЗ 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Without using trigonometric tables, sin48°sec42° + 
cos 48°cosec 42° = 


(a) 0 (b) 2 

(c) 1 (d) None of these 

tan 5°tan 25°tan 45°tan 65°tan 85° = 

(a) —1 (b) 1 

(c) 1 (d) None of these 

2 

cos*5° + cos?10? + cos?15? + ... + сов7909 = 
1 1 

(a) 8— (b) 6— 
2 2 

(с) 11 (4) None of these 
2 


The value of log tan 1° + log tan 2° +log tan 3° + 
... + log tan 89° is equal to 


(a) 1 (b) 0 

(c) 3 (d) None of these 

log sin 1° log sin 2° log sin 3°...log sin 179° = 
(a) 0 (b) 1 


1 
(С) = (d) None of these 
42 


The value of cos 24? + cos 55? + cos 155? + cos 
204? is 
(a) 1 
(c) 0 


(b) -1 
(d) None of these 


The value of cos 24? + cos 5? + cos 300? + cos 
175? + cos 204° is 


(a) 0 © -- 


© > (d) 1 

sin? 0 ЗЭХ 
4xy 

(а х> 0, у> 0, х zy 


is possible only when 


(b)x>0,vy>0,x=y 
(c) None of these 
If 7 $120 + 3 cos?0 = 4, then їап0 = 


1 


(a) +} (b +1 
3 2 


1 1 
E. d) +— 
EST: = 2 


32. 


33. 


34. 


36. 


37. 


38. 


39. 





2 = 
If tana = n tanf and sina = m sinp, then uid = 
w= 
(a) cosa (b) зш?а 
(c) sin?a (d) соѕ2а 
1 
If sec А =} then зесА + tand = 
а 

1 1 
(a) 2a or — (b) a or — 

2a a 

2 І d) a or 2 
(с) 2a or - (d) aor >, 
The vaie of sin? A+cos’ А cos! A- sin! A . 
e value ol Sin A+cos A сов АА 15 
(а) 0 (b) 1 
(c) 2 (d) None of these 
. The value of tan 20° + tan 40° + tan 60° + --- + tan 

180° is 
(a) 1 (b) -1 
(c) 0 (d) None of these 


If cos0 = = and sina = =, where 0 does not lie 


in the third quadrant and a lies in the third quadrant, 





2 tana + 43 tan _ 
cot? 0 + cosa 
5 -5 
(4) -- (b) — 
22 22 
(c) KA (d) None of these 
22 
The value of cos 24° + cos 55° + cos 125° + cos 
204° + cos 300° is: 
(a) 2 (b) -1 
ido 2 
(c) 1 (d) -1 
cot — созес@ +1 . 
is equal to: 


cot@+cosecd —1 


(a) 1 


(с) соѕесӨ — cotO 


(b) сої + совесӨ 
(d) None of these 


If 90°<a <180°, sina- 2 


and 180°<B<270°, sin B =— 


2 


IS 


4sina —3tanB _ 


tana +sin В 


then 

2 

= b) 0 
(a) 5 (b) 


2 
(c) ЕС (4) None of these 
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41. 


42. 


43. 


44. 


45. 


46. 


47. 








ime [ee 
0. + = 
1-сов0 1+с050 





(а) 2 sind (b) 2 сов0 
2 
2 [cos 0| © [sin 0| 


If cosec 0 -со!0 = p, then the value of cosec 0 = 
1 1 1 1 

a) -| p+— b) =| Р-- 

и AG A i AG ; 


(с) p++ (d) p-. 
P Р 


The value of tan1° tan 2? ... tan 89° is: 


(a) -1 (b) 1 
(c) 0 (d) None of these 
If cosec?0 E then: 
(x+y) 
1 
(a) x=-y (b) x-— 
У 
(с) xy (d) None of these 


sin 300? tan 240? sec(— 420?) Эр 
cot(—315°) cos(210°)cosec(—315°) 1% 


(a) 4/3 (5) 42 
(с) 46 (d) /8 


The length of an arc which subtends an angle 18° 
at the centre of the circle of radius 6 cms is: 


(a) (2) ст (b) (= cm 


(c) (=) cm (d) None of these 


1 
If x is real and x+—=2cos0, then cos0 = 
X 





The value of 


(a) + 0) +5 


1 
2 
(с) +1 (d) None of these 
Which of the following is correct? 


(a) sinl? » sinl (b) sinl? = sinl 


(c) sinl? « sinl 


л 
d) ѕіп1° =| — |511 
(d) sin E 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Which one of the following is true? 
(a) tanl = 1 (b) tanl = tan 2 
(c) tanl « tan 2 (d) tanl > tan 2 


The value of сов20 + sec?0 is always: 


(a) Less than 1 

(b) Equal to 1 

(c) Lies between 1 and 2 
(d) Greater than 2. 





If sina = 2р4 z, then seca — tana = 
Р +q 
а) 2—1 (p) 21 
Prd р +4 
+ 
(c) Pra (d) None of these 
Р-4 


If 13sin А- 12, 254<л апа 3sec 


8-5: <В <2л then 5 ќап 


A+3tan? В = 

(а) 20 (p .20 

3 3 
(с) 22 (d) 2 

3 3 
The value of sin105? + cos105? is: 

1 1 
aj b) ——= 
(a) m (b) E 
(c) 0 (d) None of these 


If un4-- and tan B=, the value of A + B is: 


л л 
a) — b) — 
(a) 3 (b) : 
(c) = (d) None of these 
7 4 
If tan(A— B) = p, DH tan A= 5 where A and B are 


acute, then 4 + B= 


л 
(a) (b) - 


AJA Nja 


(c) (d) None of these 


Trigonometric Ratios Ed 


55. 


56. 


57. 





tan 69? + tan 66° 
The value of Пан эшне) is: 
(1— tan 69° tan 66°) 
(a) 1 (b) 0 
(c) 2 (d) -1 
The value of sin?75? — sin?15? is: 
(a) УЗ œ) -¥3 
2 2 
1 
(c) 2 (d) None of these 
If 


sina ==, 0<о <90 and tan В ==, 0 « B < 90°, then 


58. 


59. 


60. 


61. 


62. 


cos(a — p) is: 


210 171 
а) === b) — 
@) 221 0) 221 
220 
с) = а) None of these 
(c) 551 (d) 


The value of ѕіп20 + ѕіп2(0 + 60°) + ѕіп2(0 — 60°) = 


(a) 1 (b) 0 
2 














(с) 3 (а) None of these 
2 
m 
If tana = and (ап) = ‚ then æ + = 
т+1 2т+1 
(a) 2 (b Z 
3 2 
(c) 4 (d) None of these 
The value of — : 45 = 
611109 соѕ10° 
(a) 1 (b) 4 
(c) 3 (d) None of these 
The value of \[2+/2@+ соз4А) is equal to: 
(а) cosA (b) sind 
(c) 2cosA (d) 28шА 
If tan A= аА then їап24 = 
sin В 
(a) tanB (b) cotB 
(c) 2tanB (d) 2cotB 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


cos20 _ 
1—sin 20 


(a) wA -0) (b) (2-0) 


(c) (20) (d) со 90| 


The value of 


The value of ae is equal to: 
1— cot 70? cot 50? 

(а) J3 (b) 42 

1 1 

c) — d) — 

(c) 4 (d) ЯЛ 

The value of 4/Зсоѕес20° – ѕес20° = 

(a) 2 (b) 4 

(c) 3 (d) None of these 

The value of tan 9° — tan 27° — tan 63° + tan 81° is: 

(a) 2 (b) 3 

(c) 4 (d) None of these 

tan 5x — tan 3x — tan 2x is equal to: 


(a) tan 2x tan 3x tan 5x 


(b) sin 5x — sin 3x — sin 2x 





cos 5x — cos 3x — cos 2x 
(c) 0 
(d) None of these 








If tan 4- — and tan В = l , the value of 
n+l 2п+1 

tan(A + B) = 

(a) – 1 (b) 1 

(с) 2 (d) None of these 





А 1 : 1 
If sin4- m me where A and B are 
positive and acute, А + B = 
a 
a b) Z 
(a) (b) 4 


(c) (d) None of these 


он NIA 


I-sin0—cosO . 
is equal to: 


0 
(b) (2) 


0 
d М 
(4) ыт 


1-віп0--сов0 


(а) cot В 
2 
(с) 50 
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71. un7- “is equal to: 76. For all Ө, the value of Hane - 
1-sin8 











(a) нэ (1+3) (b) ENE (a) sec — tan@ (b) (ѕесӨ + tang)? 
^ ВТ о 14/3 (с) (ѕесӨ — tan@)* (d) зесб + tanO 
cos 15? + sin15? 
А d 77. If tang = — — —". then 6 = 
©) 48 (0 22 +3 cos15? —sin15? 
: л л 
т. ip Иа | Ksin2A, the value of K is: OG OMe 
cos A — sin A 
(a) 2 (b) 2 (е) 2 (а 2 
(с) 3 (d) 4 j 4 
73. The value of tan 57° — tan 12° — tan 57°tan 12° = 78. The value of tan56° — tan11? — tan56? tan11° is 
(a) -1 (b) 1 (a) -1 (b) 0 
(c) 0 (d) None of these (c) 1 (d) None of these 
74. If 180° « 0 « 270°, then the value of | 7% is + В = 45° and (cot A - 1)(сої B - 1) = АК, 
then K = 
V4sin* Ө + sin? 20 + 4cos? 2.914 
4 2 1 1 
(a) — (b) 2 
(a) 2 (b) 4 4 8 
(c) 3 (d) None of these 1 
75. The value of tan100? + tan125? + tan100? tan125? = са хашаа, 
(а) 43 (b) -1 
1 
Um d) 1 
(c) B (d) 
EXERCISE-2 
(BASED ON MEMORY) 
1. AXYZ is right angled at Y. If m ZX = 60°, then 3 5 
(a) — (b) = 
find the value of СЭ 4 3 
48 4 4 
(c) 5 (d) 3 
4 2-2 
(a) Л (5) wee ) [SSC CHSL (10+2) Tier-I CBE, 2018] 
7 4 3. What is the value of оо 
(c) —= (d) —= 29 sin(x = z)+sin(x +z sin x 
245 245 | 
[SSC CHSL (1042) Tier-I CBE, 2018] (B обаа вау) у SY) 
(sin х) 
2. AXYZ is right angled at Y. If cos X = 5 then what (c) sinz (d) sin tan y 


is the value of cosec Z? [SSC CGL Tier-II CBE, 2018] 
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. If sec (cos0 + 840) = 42, then what is the value 


(2sin0) 5 
(cos0—sinO) | 
3 
342 b) — 
(a) 342 e 
1 
— d 
(c) Б (d) J2 


[SSC CGL Tier-II CBE, 2018] 


х2 — у2 
. If cos0- 5 5 
x +y 


to [If 0 < 0 < 90°] 





then the value of cot0 is equal 


2xy 





a b 
@ 27 ® 522 
2 2 2 2 
x + & = 
(с) = (d ——L— 
2xy 2xy 


[SSC CGL Tier-II (CBE), 2017] 
. If tan (A – B) = x, then the value of x is 


(a) (tan A + tan B) (tan A + tan B) 
(1—tan A tan B) (1+ tan A tan B) 
(e) (tan A — tan B) (tan A — tan B) 
(1—tan A tan B) (1+ tan A tan B) 


[SSC CHSL (1042) Tier-I (CBE), 2017] 


. If x = cosecO — sin@ and у = sec0 — cos@, then the 
relation between x and y is 
(a) х2 +y +3=1 
(в) x? (х2 + ^ + 3) -1 
(с) х2 (2-у2-5)-і1 
(05 062-5 -5-1 

[SSC CGL Tier-II (CBE), 2017] 
. The value of the expression 2(sin°@ + cos°@) — 3 
(sin^0 + сов20) + 1 is 
(а) —1 
(c) 1 





(b) 0 
(d) 2 
[SSC CGL Tier-II (CBE), 2017] 


. If cot 3A - x, then the value of x is 








(а) (3cot A+cot? A) (3cot A — cot? A) 
(1+ 3cot” A) (1+ 3cot” A) 

(с) (3cot A+cot? A) (3cot A — cot? A) 
(1—3cot? A) (1—3cot? A) 


[SSC CHSL (1042) Tier-I CBE, 2017] 


10. 


11. 


12. If 


13. 


14. 


15. 


16. 


(sin А – 2 sin? A) 
(2 cos? A — cos A) 
(b) cosec A 
(d) tan A 
[SSC CGL Tier-I (CBE), 2017] 

What is the value of (1 + cot А)? + (1 — cot AY? 
(a) 2 cosec? A (b) 2 sec? A 
(c) 1 — 2 cosec 7A (d) 1 — 2 sec? А 

[SSC CHSL (10+2) Tier-I CBE, 2017] 


What is the value of ? 





(a) cot A 
(c) sec A 


(cot A cot B- 1) 
(cot B+ cot A) 

(a) cot (A — B) 

(c) cot (A + B) 


=x, then the value of x is 


(b) tan (A + B) 
(d) tan (A — B) 
[SSC CGL Tier-I CBE, 2017] 


2 
If 0-0- - and cos0 = УЗ. what is the value of 
sin ф? 
(a) 0 
1 
(c) — 
42 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


1 
85 
(d) 1 


If d+ tan? Ө) = 55 and 0 is acute, then what is the 
value of (vsin + соѕ0)? 


(a) 1 Br 


(c) 


zm 
на 
22 


d) = 
(9: 
[SSC САРЕ ASI & Delhi Police SI, 2017] 


3. 4n 
What 1s the simplified value of [emu 


— 2 tan?x — sec x tan x? (sec x — tan x) 


(a) 0 
(c) -1 


(b) 2 
(d) 1 
[SSC CGL Tier-I CBE, 2017] 


If 5110 + sin 50 = sin 30 and 0<0<( =), what 
is the value of 0 (in degrees)? 2 


(a) 30 
(c) 60 


(b) 45 
(d) 75 
[SSC CGL Tier-I CBE, 2017] 
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17. 


18. 


19. 


20. 


21. 


22. 


Which of the following relations is correct for 0 « 
0 « 90?? 

(a) sin 0 — sin? 0 
(c) sin 0 » sin? Ө 


(b) sin 0 « sin? 0 
(d) sin 0 = cosec Ө 
[SSC CGL Tier-I (CBE), 2016] 
If соѕ2х + cos^x = 1, then ќап2х  tan^x = ? 
(a) 0 (b) 1 
(c) 2 (ап?х (d) 2 tan^x 
[SSC CGL Tier-I (CBE), 2016] 


If вес@ + tan? = m(» 1), then the value of sin@ is 
(0° « 0 « 90?) 














1-m? m? -1 
ag (b) а, 
l+m +1 
2 2 
m +1 l+m 
(c (а) 
) m? -1 1-m? 


[SSC CGL Tier-II, 2016] 





ABC is a triangle. If | 


Am. 


---, then the 
2 


value of sin 2 is 


1 
(a) ИД (b) 0 

1 43 
(c) 2 (4) ES 


[SSC CGL Tier-I (CBE), 2016] 


If 4/2 tan26 = 46 and 0° « 0 « 45°, then the value 
of 5110 + 3 соѕ0 — 2 tan?0 is 


2 
(52 (b) 


wlio ыы 


(c) 2 (d) 


[SSC CGL Tier-I (CBE), 2016] 


The upper part of a tree broken at a certain height 
makes an angle of 60? with the ground at a distance 
of 10 metre from its foot. The original height of the 
tree was 


(a) 2043 metre 
(b) 1043 metre 
(c) 10(2+ v3) metre 
(d) 10(2- v43) metre 
[SSC CGL Tier-I (CBE), 2016] 


23. 


24. 


25. 


26. 


27. 


28. 


A ladder is placed along a wall such that its upper 
end is touching the top of the wall. The foot of the 
ladder is 10 ft away from the wall and the ladder 
is marking an angle of 60° with the ground. When 
a man starts climbing on it, it slips and now ladder 
makes an angle of 30° with ground. How much did 
the ladder slip from the top of the wall? 
(a) 12 ft (b) 20 ft 
(c) 7.32 ft (d) 18 ft 
[SSC CAPFs (CPO) SI & ASI, Delhi Police, 
2016] 
From two points, lying on the same horizontal line, 
the angles of elevation of the top of the pillar are 
0 and ф (0 < 9). If the height of the pillar is ‘h’ 
m and the two points lie on the same sides of the 
piller, then the distance between the two points is 
(a) Л (tan@ — tan@) metre 
(b) Л (cotó — cotO) metre 
(c) Л (cotÓ — cotó) metre 
(dies tanOtan ф 
tan ф — tanO 
[SSC CGL Tier-I (CBE), 2016] 


If sin 0 + sin? 0 = 1 then cos? 0 + cos^ 0 is equal 
to 


metre 














(a) 1 (b) = 
1g сов 0 
ae (d) None 
sin Ө 
[SSC, 2015] 
2 o 2 o 
The numerical value of eal — Se - 
Gu 30° аш? sin’ 60° sin 45° 
cot” 45° cot” 30° 
3 1 
а) — b) — 
а) 2 0) 2 
1 1 
с) — d) 1— 
©) > (4) 12 


[SSC, 2015] 


If xcos Ө — sin Ө = 1, then x? + (1 + х2)ѕіп Ө equals 
(a) 1 (b) -1 
(c) 0 (d) 2 
[SSC, 2015] 

Find the value of tan 4? tan 43? tan 47? tan 86? 
(a) 1 (b) + 

2 

2 
(c) 2 (d) 8 


[SSC, 2015] 
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29. 


30. 


31. 


32. 


33; 


34. 


1 


If secO —tan@ = the value of sec@-tan@ is 


яғы 
2 4 
(а) 5 (b) В 
2 1 
E dic. 
ET цал: 


[SSC, 2015] 


If tan A = n tan B and sin A = m sin B, then the 
value of cos?A is 














m -1 m +1 

b 
(а) 2 т 
т? +1 т? –1 

С d 
o = @ 2 


[SSC, 2015] 
If tan0—cot0=0 and 0 is positive acute angle, 
{ап(0 +15°) . 


then the value of — is 
tan(0 — 15°) 


1 
9-5 (b) 3 
© = (à) V3 

[SSC, 2015] 


If sin A + sin?A = 1, then the value of cos?A 
+ costA is 


(a) 2 
(с) 15 


(b) 1 
1 
(d) 1 
[SSC, 2015] 


If 73120 + 3со520 = 4, then the value of tan 0 
is (0 is acute) 


1 
(а) T (b) Й 
(с) 43 (d) a 


[SSC, 2015] 


If 5 cos 0 + 12 sind =13, 09.0 290°, then the 
value of sin@ is 


12 12 
(a) B (b) EC 

5 6 
(c) 13 (d) 13 


[SSC, 2015] 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


The value of 
cos 41? - cos 429. cos 43? · cos 449. cos 45? - 
cos 46? - cos 479. cos 48? - cos 49? 

1 
(а) — (b) 1 

ын В 
(c) 0 (а) E 

[SSC, 2015] 

If x = a sinÜ— b cos0, у= a cosÜ +b sinO , then 


which of the following is true? 


(а) х2 +у2=а?-52 b) x+y =a +}? 
x? y 
+5 =1 d) —+—=1 
отат @ = 
[SSC, 2015] 
A telegraph post is bent at а point above the ground 
due to storm. Its top just touches the ground at a 


distance of 10 4/3 m from its foot and makes ап 
angle of 30” with the horizontal. Then height (in 
metres) of the telegraph post is 
(a) 20 (b) 25 
(c) 24 (d) 30 

[SSC, 2015] 
The value of (cosec a — sin a) (sec a — cos a) (tan 
а + cot a) 


(a) 1 (b) 6 
(c) 2 (d) 4 

[SSC, 2015] 
If tan 0 + cot 0 = 5, then tan? 0 + cot? 0 is: 
(a) 24 (b) 25 
(c) 26 (d) 23 

[SSC, 2015] 
The simplified form of the given expression sin A 


cos A (tan A — cot A) is (where 0? < A < 90°): 

















(a) 1 — cos?A (b) 1 — 2sin?A 
(c) 2sin?A — 1 (d) 1 
[SSC, 2015] 

If 2 =n and ae m, then the value of cos” 

sin fj cos 
(a) (b) 0 

m+n 

n т? 
d 

(c) m+n? ( ) m+n 


[SSC, 2015] 
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42. The value of tanl? tan2? tan3? ...... tan89? is: 
(a) 1 (b) 0 
(с) –1 (d) None 


43. 


44. 


45. 


46. 


47. 


48. 


: 1 
If Ө is an acute angle and tan? 0 + я 
a 


the value of 0 is: 


(a) 30° 
(c) 15° 


[SSC, 2015] 





sz = 2, then 
n° 0 
(b) 60° 
(d) 45° 

[SSC, 2015] 


Two towers A and B have lengths 45m and 15m 
respectively. The angle of elevation from the bottom 
of the B tower to the top of the A tower is 60°. If 
the angle of elevation from the bottom of A tower 
to the top of the B tower is © then value of Sin © 
is: 


ae (b) = 

а) 5 5 
Кд | 

Ө. OG 


[SSC, 2015] 
The value of the following is 

3(Sin*^O + Cos^9) + 2(Sin°® + Cos$0) + 12 
Ѕіп2ӨСоѕ2Ө 
(а) (2) 

(с) 0 


(b) 3 
(d) 5 
[SSC, 2015] 


If SecO + TanO = 2+ 4/5, then the value of SinO 
is- 


2 1 
= b) — 
= шит 
4 43 
(с) 5 (4) 23 


[SSC, 2015] 


The value of the following is: Cos 24° + Cos 55? 
+ Cos 125° + Cos 204° + Cos 300° 


1 1 
(а) = (b) 5 
(c) 2 (4) 1 
[SSC, 2015] 
If 


5есӨ + TanO | 251 
SecO - TanO 79 
then the value of SinO is- 


49. 


50. 


51. 


52. 


53. 


54. 


65 39 
(a) 144 (b) 72 
91 35 
28 1: d) f= 
©) 144 (9 72 


[SSC, 2015] 
If Tan A + Cot А = 2, then the value of Tan!°A + 
Cot!^A is- 
(а) 210 
(с) 2 


(b) 1 
(d) 4 

[SSC, 2015] 
If 1 + Cos?0 = 3Sin@Cos®, then the integral value 
of CotO is (0 < © < П/2) 
(a) 3 (b) 1 
(c) 0 (d) 2 

[SSC, 2015] 

The value of Sin?22? + Sin?68? + Cot?30? is 512229 
+ Sin?68° + Cot?30° 


(a) (b) 4 


(с) (d) 3 


Bln [о 


[SSC, 2015] 


If © be acute angle and tab(40 — 50?) = cot(50° 
— ©), then the value of © in degrees is: 
(a) 30 (b) 40 
(c) 20 (d) 50 
[SSC, 2015] 


If 5SinO = 3, the numerical value of 


SecO - TanO 
SecO + TanO 
1 
(a) = (Ы) 1 
3 2 
1 1 
(c) — (d) - 
4 5 


[SSC, 2015] 
If SecO + TanO = p, (p # 0) then SecO is equal to 
(а) (p + Vp, P #0 


() $ P+ Mp. p #0 


(с) 2 (p — 1/р),р #0 
(d) (p - Up, p #0 
[SSC, 2015] 


Trigonometric Ratios ЕШ 


55. 


56. 


57. 


58. 


59. 


Тһе minimum value of 2 5іп2Ө + 3Со52Ө is 


(a) 1 (b) 3 
(c) 2 (d) 4 
[SSC, 2015] 


The value of sin? 30° cos? 45° + 5 tan? 30° + 3 
sin? 90° — 3 cos* 90° is 


7 3 
(a) 354 UE 


1 5 


[SSC, 2014] 


If seeps oa. where 04047, then the 
3 2 


4 . 4 А 
value of сов 0—sin 0 is 


1 2 
Oh (b 5 
1 2 
(0 9 (d) m 


[SSC, 2014] 


If iut nd 0<0<^, then the value of 
2 


үп 


2 2 
совес“0- ѕес 0 is 
соѕес20 + sec? 0 


(a) 


(c) (d) 


Aalu въ 
Ям мы 


[SSC, 2014] 





1 " Е 5tan 7 
The value of sin— cos 1 cot—sec—+ 
42 6 12 sin? 
is equal to 
(a) 0 (b) 1 
3 
2 d) — 
(c) (d) 5 


[SSC, 2014] 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


If ҚТЛ then the value of (82004080 | 
5 cot 0+ созес 0 
equal to 
29 31 
a) — b) — 
9) 60 (5) 60 
34 37 
с) — а) — 
(с) a (d) 60 


[SSC, 2014] 


If a cos Ө + b sin Ө = p and a sin + b cos Ө = 
q, then the relation between a, b, p & q is 
(а) а? -b = р? -g 
(5) а2 + Б? = р? + д 
(c)at+b=pt+q 
(da-b-p-q 

[SSC, 2014] 
ABCD is a rectangle of which AC is a diagonal. The 
value of (tan? ZCAD +1) ѕіп? ZBAC is: 


1 
(a) 2 (b) 7 
(c) 1 (4) 0 

[SSC, 2014] 

If tan x = (sin 45°)(cos 45°) + sin 30°, then the value 
of x is: 
(a) 30° (b) 45° 
(c) 60° (d) 90° 


[SSC, 2014] 


F ГИ = 
or any real values of 9, = 
y sec0 +1 


(a) cot ĝ— cosec й (b) ѕесӨ – tan 0 
(d) tan0 – ѕесө 
[SSC, 2014] 





(c) cosec 0 — cot 0 


If the sum and difference of two angles are A ani. 


respectively, then the values of the angles in degree 
measure are: 





(a) 70°, 65? (b) 75°, 60° 
(c) 45°, 90° (d) 80°, 55° 
[SSC, 2014] 
л л - 
In a AABC, к=з dur and D divides BC 
internally in the ratio 1:3, then — is equal to: 
sin 


m Chapter 35 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


1 1 

mus b) — 
ENT DE 

1 

—— d 
Ж (d) V6 


[SSC, 2014] 
If sin3A = cos( А— 26°), where ЗА is an acute angle 
then the value of A is: 
(a) 29? 
(c) 23? 


(b) 26? 
(d) 28? 
[SSC, 2014] 
sin’ 0 – 2sin* 0 
2cos* 0 — cos? Ө 
(b) 2 
(d) 0 


Value of sec’ 0 





(a) 1 
(c) -1 
[SSC, 2014] 
If x=a(sin@+cos@), y = b(sin0 —cos0), then the 
2 2 
У 


№ " 

value of — + is: 
2 2: 
a b 


(a) 0 
(c) 2 


(b) 1 
(d) -2 

[SSC, 2014] 
If sin 50 = cos 20°(0° < Ө < 90°), then the value of 0 is: 


(a) 4° (b) 22° 
(c) 10° (d) 14° 
[SSC, 2014] 

The simplest value of 
tan 1° tan 2° tan 3? ......... tan 89° is 

1 
(а) > (b) 1 
© | ® 5 


[SSC, 2014] 


If (sin а + cosec o)? + (cos a + sec a)? = K + 
tan? a + cot? a, then the value of K is 
(a) 1 (b) 7 
(c) 3 (d) 5 
[SSC, 2014] 


The angle of elevation of the top of a vertical tower 
situated perpendicularly on a plane is observed as 
60° from a point P on the same plane. From another 
point Q, 10 m vertically above the point P, the angle 
of depression of the foot of the tower is 30°. The 
height of the tower is 


(а) 15 m 
(c) 20 m 


(b) 30 m 
(d) 25 m 
[SSC, 2014] 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


If sin21°= E then sec 21? — sin 69? is equal to 
У 


(b) 


x? y 
(а) ———— ———— 
у? Гу —x? " |j? =x 
x? у? 
(с) ——À (d) ——— 
уух —y Xx —y 
[SSC, 2014] 
If sec a + tan а = 2, then the value of sin a is 
(assume that 0 < a < 90?) 
(a) 0.4 (b) 0.5 
(c) 0.6 (d) 0.8 
[SSC, 2014] 
If 3 sin 0 + 5 cos 0 = 5, then the value of 5 sin 
Ө - 3 cos Ө will be 
(а) +3 (b) + 5 
(с) +2 (4 +1 








[SSC, 2014] 


If 0 is an acute angle and tan 0 + cot 0 = 2, then 
the value of tan? 0 -- cot? 0 is 
(a) 1 (b) 2 
(c) 3 (d) 4 
[SSC, 2014] 


The value of (sec0 + совес0) when 0 = 45, is 





(a) 242 (b) 542 
(c) 342 (d) 442 
[SSC, 2014] 
tan’ 0 —sec@ is equal to 
sec +1 
(a) -1 (b) 0 
(c) 1 (d) None of these 


[SSC, 2014] 


sin^ü + cos^0 is equal to 


(a) 1+3 sin cos’ (b)1 
(c) 1 — 3sin'0cos'0 (d) 1 — 3 sin0 cos 

[SSC, 2014] 
Iftan 0 + cot? = 2,0 < 0 < 90°, then the value 
of 0 is 


(a) 60° 
(c) 30° 


(b) 75° 
(d) 459 
[SSC, 2014] 


Trigonometric Ratios sas 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


4 . 
If xsin? 607 — sec 60°tan® 30° + z sin? 45° tan? 


60° = 0 

then x is 

(а) -4 (b) -2 
15 
1 

© == (d) -4 


[SSC, 2014] 


If A ABC is right-angled at B, AB = 6 units, ZC 
= 30°, then AC is equal to 

(b) 10 units 

(d) 15 units 


(a) 8 units. 
(c) 12 units 
[SSC, 2014] 
If 7 sin a = 24 cos а; 0 < а < 7/2, then the value 
of 14 tan a — 75 cos a — 7 sec a is equal to 
(a) 1 (b) 2 
(c) 3 (d) 4 
[SSC, 2014] 


The value of x, which satisfies the equation 2 cosec? 


30? + x sin? 60° — р tan? 30° = 10 is 


(a) 0 (b) 1 
(c) 2 (d) 3 
[SSC, 2014] 

If 2 sin 0 + cos 9 = 2. then the value of (tan? 
0 — sec? 0) is 

3 7 

= by 
(a) 7 (b) 3 
(c) 0 (d) -1 


[SSC, 2014] 


1+ 251 
If 29 tan 0 = 31, then the value of ы 
is equal to 1-2віпбсов0 
(а) 540 (b) 490 
(с) 810 (4) 900 


[SSC, 2014] 


If sin0 + cos0 = 472 cos0, then the value of (cos0 — 
sin 0) is: 


(a) 413 cos 
(с) J2 cos 


(b) з sing 


(4) J2sin0 
[SSC, 2013] 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


4 

If x sin 45? = y cosec 30°, then Ej is equal to: 
(a) 4 (b) 63 

(с) 2° (d) 8° 


[SSC, 2013] 
If (апд + cot = 2, then the value of tan!°°@+ cot!@ 
is: 
(a) 2 
(c) 1 


(b) 0 
(d) v3 
[SSC Assistant Grade III, 2013] 
tan coté 
1-с0:0 1-tan@ 
(a) 1 — tan — cotO (0) 1 + tanO — со 
(c) 1 — tan + cotO (0) 1 + tanO + соб 
[SSC Assistant Grade III, 2013] 


is equal to: 








If seco = х+-_(0°<Ө < 90°), then secÓ + tan® 18 
X 


equal to: 
X 

a — 

(a) я 


(с) х 


(b) 2x 

1 

d) — 

(d) 25 
[SSC Assistant Grade III, 2013] 
The circular measure of an angle of an isosceles 
triangle is ŽE Circular measure of one of the other 


angles must be: 


5л 5л 
2 by —— 
(a) T (b) 5 
(ау = (а) 47 
9 9 


[SSC Assistant Grade ПІ, 2013] 
If x2rcos0cosó, у-ғсовбвіпф and z=rsin@, 
then the value of х? + у? +27 is: 
(а) °° (b) r 
GE (d) 1 
r 


r 


[SSC Assistant Grade III, 2012] 
If 5cos0 +1250 = 13, then 1210 =? 


13 12 
(a) a шаг 
12 2 
@ = miss 


[SSC Assistant Grade III, 2012] 
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96. 


97. 


98. 


99. 


100. 


101. 


1 
The value of sec? 12?— 


—— —— 18: 
tan? 78? 
(a) 0 (b) 1 
(c) 2 (d) 3 


[SSC Assistant Grade III, 2012] 


If tan @- cos 60° = a then the value of sin(@ – 15°) 


1 
b) = 
(b) 2 
1 
c) 1 d) — 
(c) (d) Us 
[SSC Assistant Grade III, 2012] 


If Ө is a positive acute angle and tan20: tan30 = 1, 


then the value [a cos? — = ) is: 


1 
(0) <> (b) 1 


1 
0 dj = 
(c) (d) 5 
[SSC, 2012] 


If sin 17° = 2, then the value of (sec 17° — sin 73°) is: 


У 
в) —> i 
РЕ wy 
(E | 


[SSC, 2012] 
In a right-angled triangle XYZ, right-angled at Y, if 
ХУ = 24/6 and XZ-YZ = 2, then sec X + tan X is: 


1 
@ = (b) V6 
(с) 26 (d) L 


[SSC, 2012] 
If 0 < 0 < 90°, the value of sin O + cos @ 18: 


(b) Greater than 1 
(d) Equal to 2 
[SSC, 2012] 


(a) Equal to 1 
(c) Less than 1 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


tan 57° + cot 37° . 

—— — is equal to: 
tan 33? + cot 53? 

(a) tan 33?cot 57? (b) tan 57?cot 37? 


(c) tan 33?cot 53? (d) tan 53?cot 37? 
[SSC, 2012] 


The expression 


соѕ20 + ѕес20 + 





The minimum value of sin?0 4 

созес? 0 + tan?0 + cot^0 is: 

(a) 1 (b) 3 

(c) 5 (d) 7 
[SSC, 2012] 








If 217) =x? ТЕН then the value of (-2)» 
2 x x 
(a) —1 (b) 2 
(c) 1 (d) 0 
[SSC, 2012] 
Қ” T а+ В 
If sin^a + sin^f = 2, then the value of cos 7 
18: 
(a) 1 (0)-1 
(c) 0 (4) 0.5 
[SSC, 2011] 
The value of cot 2 cot Эл cot 27 cot и cot 2 is 
20 20 20 20 20 
(a) -1 (b) 3 
ay 2 
2 
(с) 0 (d) 1 
[SSC, 2011] 
. 17 
If 5100 +соѕ0 = mat «0 «90?,then the value of 


5100 — соѕӨ is 


5 3 
(a) 17 0728 
7 7 
(c) 15 (es 


[SSC, 2011] 


If tanO-tan20 = 1, then the value of sin?20 + tan?20 
is equal to 
3 10 

a) — b) — 
(a) 7 (b) Е 

3 
(c) 3= (d) 3 

4 


[SSC, 2011] 
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Ехєкс:5Е-1 
1. (b) 20 3.(а) 4.(5) 5.() 60) 7.05) 8 (d) 9. (b) 
13. (c) 14. 15. 16. 17. 18. (c) 19. 20. 21. 
25: 26. 27. 28. 29. 30. 31. 32. 33. 
37. 38. 39. 40. 41. 42. 43. 44. 45. 
49. 50. 51. 52. 53. 54. 55. 56. 57. 


64. : 66. 67. 
76. : 78. 792 





ЕхЕВСІЅЕ-2 
6. (d) 7. (b) 

16. 2 18. 19. 
28. : 30. 517 
40. : 42. 43. 
522 : 54. 55. 
64. : 66. 67. 
76. : 78. 79. 
88. : 90. 91. 
100. (b) 101. (b) 102. (b) 103. (d) 104. (d) 105. (c) 106. (d) 107. (d) 

















| | EXPLANATORY ANSWERS || 
ЕХЕКСІЅЕ-І 
1. (b) n? + n?cosA = пт — m?cosA 43 ГАЗ Ч 1G 
ГЕ т? — п? 242 2/12 
ii m+n 303. 
(n-my _ Amm Sore 








sin? 4-1— cos? A=1 

















2 2\2 Зар 2ү2 . 
айх Отту) 3. (а) Given sin = J2 cos0 — cos0 

: 2 

sind =+ 2 -(У2-1)сов0 

m +n 
1. 2 +1)51 
= А+ 2тп PS 5110 = ын ~ 
beg 2-1 (N2 - D(J/2 +1) 
2. (c) K = sin 240?cos 30? + cos 120°sin 150? = X2sinO + sinO 


— — sin 60?cos 30° + (— cos 60°)(sin 30°) CETT ыы йй 


m Chapter 35 


4. (b) The given expression tan(270? = 20°) $ tan(360° — 20°) 

















_ (1-віпо)-(1--віпа) = —2sina 10. (4) tan(180° + 20°) — tan(90° + 20°) 
М ѕіп2а 1со80:1 1 
| —sina |. P _cot20°-tan20°_ 6-5 1-4 
С -cosa || 2 tan20°+cot20° |21 +1 
= 2 tana. 
соз? Ө 11. (а) sin 780°sin 480° + cos 240°cos 300° 


5. (а) р”-4 = 4соѕ0соїб = 4 





sind in 60°sin 60° — cos 60°cos 60° 


= si 
2 4 сов 0 Е 1 
tenes БЕТІ 
== 
4 


1—sin2 4 
pq = cot’ 0 — cos! 0 = cos? 0 = ж ош E 
sin 9 4 











sin’ Ө 


2 242 _ 
(p -q ) -l6pq. 12. (b) {ап20 – 2tan@ + 1 = 0 


















































lin lin 2. 
6. (b) coseed =(= : cota =( 2] = (tm0-1)-0 
a b л 
2 2 > їапб=1 > 0 
But совес“0 — сог 0-1 
x 2/п y 2/п Л 1 
= || -|=] =. -. sin@ =sin—=—. 
9250 т 
i i cot@ — ѕіпб 
g (pj 388 5 Ly DERE m dd c 
со80 4 4с089 q -с080-со10 
psinü—-qcos0 | p-q 20) 2.0 < 90° and inde 
psinü-qsinü ра Em EC 4 
4 4 : 3 4 
3 3 х = 5 + 3 5100 =>, соѕ0 =— 
8. (d) sind== => tand E <Aca| 5 5 
5 4 2 11 
ce eo 8 
2 2 
14. (a) tan 160° — tan110? 
= = ба) ү конт 
Sains aes ( J 5 E 1+ tan160°tan110 
_ tan(180? — 20°) — tan(90° + 20°) 
бъ 5 Е 27 1+ tan(180? — 20°) tan(90? + 20°) 
2 : 
_ —tan20? + cot 20? 
9. (b) sec) - tan =H 1+(—tan20°)(—cot 20°) 
а—1 41, 
=> sec +tan = — p Р 
atl a= NN 
(en 
-1 
— sec +tano == P 
а+1 : 
-1 
ly-x(a-ly _ 2(а? +1 mH fe ° 
Adding, сы жас гар (a +0 2p (г cot20° = p) 
a^ -1 а -1 
— E Weg: tai alis 1 lies i 
PUN 15. (c) A lies in second quadrant, tan A= B B lies in 
2.1 Р 3 4 
со80 = —5—. third quadrant, tanB=—, со88--- 
a +1 4 5 
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2{ап В + 3tan А Е (i 81-5| 
4 
5 
) 


cot’ 4+ cos В (ВУ +(- 


3 
208 


4-4 22 
5 


sin150? — 5cos300? + 7 tan 225? 
tan135? + 3sin210? 


_ Sin(180? — 30°) — 5cos(360? — 60°) + 7 tan(1 80° + 45?) 





16. (d) 





tan(180° — 45°) + 3sin(180° + 30°) 

















] 5,7 
_ sin30°—S5cos60°+7tan45°_ 5 2 = 
—tan 45° —3sin30° ШЕ | 
2 
17. (d) Дх) = cos*x + sec?x = (cosx — secx)? +2 
=> fix) 2 2. 
18. (c) Given соѕесӨ + сої0 = p 
1 
=>  cosecÓ — cot =— 
1 1 а 
=> соѕес0 рі Зав. 
2 p 2p 
2 = 
со10 = ы. 
2р 
t 2-1 
озб = cotü р 








совесб pl 


19. (a) Given 180°<@<270° = tand = 


7251-5432 
7cot0 -24tanO _ 7 24 


7со10 + 24tanO 7 zen 
7 24 





24-7 17 
7424 31 








MESS, : 2 
20. (с) (m -nyp | Саар 
тп tan“ A- sin“ А 
_ 16sin* А cos’ A 
cos’ A sin? A(1— cos? A) 





16sin* A 
-- = 16. 
sin“ Asin" A 


1-8ш20 сов:0 
21. (b) m=———= 





sin@ sin@ 


2 ж. 4 
1—-cos 0 6іп 0 
П----- 





со80 со80 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


(m? ny? + (mn y? 
. 2/3 . 2/3 
 (cos*0 ѕіп?Ө М соѕ20 ѕіп* Ө 
8Ш20 сов0 





sinÜ сов 0 

= cos?0 + sin?0 

= 1. 

(c) cos 1°cos 2°cos 3°...cos 179° 

= cos 1°cos 2°cos 3?...cos 90°...cos 178°cos 179° 

[/. cos 90° = 0] 

= 0. 

(b) sin(90° — 42°)sec42° + cos(90° — 42°)cosec42° 

= cos 42°sec 42° + sin 42°cosec 42° 

-1415-2, 

(b) tan 5°tan 25°tan 45°tan 65°tan 85° 

= tan 5?tan 25°-1-tan(90° — 25°)tan(90° — 50?) 

= tan 5°tan 25°-1-cot 25°cot 5° 

= 1. 

(a) cos?5? + cos?10? + cos?15? + ·.. + соѕ290° 

= (с08:59 + с05285°) + (соѕ210° + со8 809) Toc 
(соѕ240° + сов 509) + cos?45? + со8 909 





1 
=(1+1+... 8 times) ии 


= 
2 


(b) log(tan 1°tan 2°tan 3°...tan 88°tan 89°) 

= log(tan 1°tan 89°)(tan 2°tan 88°)...tan 45° 

= log(tan 1°cot 1°)(tan 2°cot 2°)...tan 45° 

= log(1-1-1-...1) = 1081 = 0. 

(a) log sinl?log sin 2°...log sin 90°...log sin 179° 

= logsinl?log sin 2?...(0)log sin 91°...log sin 179° 

= 0. 

(c) cos 24° + cos 55° + cos 155° + cos 204° 

= cos 24° + cos 55° + cos(180? — 25°) + cos(180° + 249) 
= cos 24° + cos 55° — cos 25° — cos 24° = 0. 

(c) cos 24° + cos 5° + cos 300° + cos 175° + cos 204° 
cos(360° — 60°) + cos(180° — 5°) 








cos 24° + cos 5° 
+ cos(180° + 24°) 
= cos 24° + cos 5° + cos 60? — cos 5° — cos 24° 





2 
b) sioz 899 >] 
4xy 


=> (x+ yy >4ху 





(x yy -4ху>0 


U 


=> (х-у) z0 
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(x = у)? > is true. = tan 20? + tan 40° +... + tan(180° — 40°) + tan(180° 
But (x — у)? = 0 is true only when x = y. — 20°) + 0 

31. (с) Dividing by соѕ20 = tan 20° + tan 40° +... —tan 40? — tan 20 
7 tan?0 + 3 = 4 вес?0 = (tan 20° — tan 20°) + (tan 40° — tan 40°) * --- 


— 7tan?0+3=4(1+tan’6) шала 

















3 
=> 3tan'0-1 36. (а) с =- 90° <0 < 180° 
zs tes = anga = duce 
3 Е 43 
T sin’ a — sin? В and, sina = 3 and 180° < æ < 270? 
32. (dj m —1- 9 p 
sin“ f 3 _ 
j 4 а”. cosa = 
2—1 88 te tan p 
T ae 
_ sin’ acos? J- sin? feos’ a Ж cos! а -. Given expression = 4 3 
cos’ acos? 7 sin? 2 1 (3) + C 
 sin'a(1— sin В) -sin^ B(1—sin^ a) -2-2. 
sin? В cos’ a * 
= sin’ a —їп В 37. (a) Given expression 


Ни 2 
біп” B сов a = cos 24° + cos 55° — cos 55° — cos 24° + cos 60° 








m'-l за asin? В, cos? asin’ В _1 
п? —1 sin? В sin’ a —sin? В 2 
= cosa. 38. (c) Given expression 
iy E (cot @ — cosec0) + (созес?0 — сої0) 
33. (a) ш A=see?A-1=[ a+) -1 cotÓ + cosec —1 
a 


_ (cosec0 — cotO)[cosecO + cot 0 — 1] 














2 
4-8) cot@ + cosecÓ —1 
^u = cosecÓ — cotdé. 
1 
шша aC x) 39. (a) Given sna- Ê, 90° <a < 180° 
ic din d= aes a 1 = tana = —/3 





4а 4а 


апа, inp - 33, 1809< В <270° => tanB= V3 





or, a+ : a+ L Bade 
4 























a 4a 2a E 
3 
sin? А+ соѕ A cos? A— sin? A 4| 5 |-3(43) 
34. (c) — + - 2 
sin А + cos A cos A—sin A Given expression = Ш Жота 
3 
_ (sin A + cos A)(sin? А + cos? А – sin Acos А) -43- 2 
sin А + cos A ag 
К (cos A — sin A)(cos^ A + sin? A + sin Acos 4) -332 _ а 
cos A — sin A 33 3 
15 1--с080-1-со580 
= 2(sin’ A+ cos? A) = 2. 40. (d) Given expression = ша = 





41- cos? 0 


35. (c) tan 20? + tan 40? + tan 60? + ... + tan 180? 


2 
= tan 20? + tan 40? +... + tan(180? — 40°) + tan(180° =— al’ 
— 20°) + tan 180° [sin | 
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41. (a) Given cosec0 — cotü = p 180 1 
47. (c) p- 02 80x7 sr (approx.) 
1 л 22 
=> соѕесӨ + cotÜ = — 
р => sinl = 510 57° 
1 
=> 2cosecO = p+— 
P р -. sin45? «sinl«sin60? => 3 аа. 
2 2 
АВЕ us . => 0.7<sinl<0.8 
2 p 


Also, sin0? «sinl? «sin30? =  O«sinl? «0.5 


42. (b) Given expression = tanl?tan 2?...tan 45?...tan 88°tan sinl? < sinl. 


89? 

= tanl?tan 2?...1...tan(90? — 2°)tan(90° — 1°) ‚180 

= (їап1°со11°)(їап 2?cot 2°)...1 48. (d) 1 sid (approx.) 
= 1.1.1....1 =1. 


43. (с) We know that = xL eg 


Axy Also, tan2 =tanl14°<0 
21 


соѕес20 >21 > > 
(х+у) -. tanl>tan2. 





4ху- aS 
е? НИ 49. (d) сов Ө «sec! 0 = (соѕ0 — sec0)! + 2соѕӨѕесӨ 


> -(x-yy20 > (x-y) <0 = (соѕ0 — ес 0)? +2 


But (х = у)? t ti . . 
ut CO" cannot Бе-перануе Аз (cos@ — sec@)* being a perfect square is always 


2.0; : = 
(x — yy = 0 is possible only when x = y positive, соѕ20 + ѕес20 is always greater than 2. 


44. (c) Given expression 









































| 2 

Ш sin(360? — 60°) tan(270? — 30°) зес(360° + 60°) 50. (a) Given sina — ыз 

[—cot(270° + 45°)]cos(180° + 30°)[—cosec(270° + 45°)] PS 

2 2 
p +q _ 2pq 

_ (=sin 60°)(cot30°)(sec 60°) ѕесӨ pue tana zs 

(tan 45°(—cos30°)(sec 45°) ЭЭ 

Given expression = ж шэн 
45 P- Р-Я 

ЇГ (V/3)(2) | 

= Е. = 4/6. _(P-q Р-4 
6 NEC : 
of 2 jum р-4 prtq 
45. (c) We have / 7 r0, where 0 is in radians 51. (b) Given sin A = A lies in the second quadrant and 

. л л 

Given: 0 218? =18° = di 
x 180° 10 i sec B = 5, В lies in the fourth quadrant. 
л 3л 
Length of the arc -(£)-3. => ae бийг 
5 3 
: 1 12 1 
46. (c) Given x+ = 2с050 Given expression = 4-2| + (2 
2 = 
=> х -2хс0$0 +1=0 52+ =-5. 
Since x is real, discriminant > 0 
=> 4с08:0-420 52. (a) Converting them to 15°, which gives expression: 
=> со 0>1 > со80-341 Nisl 1-3 _ 1 | 
22 242 № 





As cos0 cannot be > 1 or - 1, созб- + 1. 
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53. (b) tan(4+ B) = ——3— 








5 
EE peel 
шаш, A+B=tan (1) 
6 
> deno. 
4 
4 
— – (ап B 
54. (a) tand-tan8 7 3 7 
l-tan4tanB 24 it tan B 24 
> mee 
4 
-— A+ Ba tA cott B-1 
cot B + cot A 


> А+В=^. 
2 


55. (d) Given expression = tan(69° + 66°) 


= tan(135°) 
= tan(180° — 45°) 
= — tan45? = — 1. 


56. (a) Given expression 
= sin(75? + 15°)sin(75° — 15°) 
= sin 90°sin 60° 
5 48 
lx —=—. 


2 2 





57. (c) iac! mds wing = z 
17 13 13 
cos(a — B) = cosa соз В + sina sin В 
1512) (85 
(ЕТЕ | (2512) 
220 
Б. 





58. (с) Сіуеп ехргеѕѕіоп 
= sin? 0 + (sin 8 cos 60° + cos@ sin 60°)? 


+(sin@ cos 60° — cos@ sin 609)? 


59. 


60. 


61. 


62. 


= sin’ 0 + 2(sin? 0 cos? 60° + cos? 0 sin? 60°) 











sin’ Ө 1 шо | 3 eof o 
2 2 
Ел 
2 2 


т 1 


(с) tan(a + В) = т+1__2т+1 


“| 21) на) 


2m? - m m41 




















2m +2m+m+l—m 


207 +2m+1 _ 


-ш-------і 
2m? -2m «1 








T 
а+ В = —. 
В 4 


cos10? — V3sin10° 
51п 10° соѕ10° 


2 наг = 2 22 
р 


= 2(51п 30° соѕ10° — cos30°sin10°) x 





(b) Given expression = 











sin 20? 
_ 4sin20? _ 
sin 20? 
(c) Given expression = 4/2 +./2(2cos* 24) 
= ү2+ 2с0524 





V4cos’? А = 2cos A. 


2sin? 2) 
21272 
2sin Z Joos z) 

2 2 


(t 


4=8 > 24=B 
2 


(a) Given tan А = 








=> tan2A=tanB. 
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“Їл =>  tan5x —tan5xtan3xtan2x = tan3x + tan2x 
sin| — — 20 
63. (b) Given expression = ————— ——« =>  tan5x-tan3x – ќар 2х = tan5xtan3xtan2x. 
1- cos( Z - 20) 
n 1 
68. (b) ап(4-8)-- Ы ИТ. 
2sin| 2-0 |cos| Z -0 1- —— x 
E 4 4 n+l 2п+1 
2s (5-6) Ш 21? +п+п+1 
4 2n +2п+п+1-п 
2 
-өө(7-0) отат 
4 21? +2п+1 
64. (а) Сіуеп ехргеѕѕіоп 69. (Б) A, В are positive and each less than 90° 
tan 40? + tan 20° | 3 
= 22-0084----, со$В=—= 
1—со(90° — 20°) cot(90° — 40°) /0 45 
_ tan40° + tan 20° х цал Ї | 2 H 3 | 1 | 
1— tan 20° tan 40° 410 Д./5 410 Д-5 
5 5 1 
= tan(40? + 20°) = tan60° = V3. COLI 2225. 
450 542 42 
65. (b) Given expression sin(A+ B) = 1-7 
УЗ 1 _ У3сов20 —sin 20 р 22 
811209  cos20? sin 20? cos 20? 42 
Л 
А-В-- 
2 v3 cos 20° — 5 sin 20? 4 
2 2 
= л 
251140" 4% эвт 


. : 70. (b) Given expression 
_ 2[cos30? cos 20? — sin30?sin 20°] 
























































1. 288450 2sin@ сов0 
—sin 40° | 
2 = 2 2 2 
2с08:0 2si 
4cosS0* _ 4sin40° a es 
= = =4 2 2 2 
sin 40° sin 40° 
66. (с) Сіуеп ехргеѕѕіоп ши ЕЭ 
= (tan81° + (ап 9°) — (tan 63? + tan 27°) = 21 24 
= (cot9? + tan9?) — (cot 27? + tan 27°) 2 2 2 
= | = 1 = int. 
ѕіп9°соѕ9°  sin279cos27^ 2 
1—cos2A 1% 
2 2 X4) X4) 71. (a) We have, tan A= — .Put4-7 
: : = sin2A 2 
811189  sin54? 45-1 45 +1 
3+1 
ESO Бай нг CNET] 
4 2 вш 159 43-1 
67. (a) We have, 5x = 3x + 2x 242 
tan3x + tan2x 2242-43 +1) 


=> tan5x= 
1—tan3xtan2x 48-1 


3524| Chapter 35 


72. (a) 4cos! A—3cos A+ 3sin A — Asin! A 76. (d) Given expression 
. (a 


A — sin A 2 i 
| cos А — sin " (14 sinQ)?  l-sin8 
= 1—K sin 24 (l-sinQO)(1—sinO) сов0 


=> 1+2sin24=1-K sin 24 











> К--2. = sec + (апд. 
73. (b) tan 45? = tan(57? — 12?) 1+ ап159° — tan45°+ tan15? 
77. (b) 10 = = 
_ tan57°—tan12° 1-іап159 1-—tan45°tan15° 
~ 1+ tan57°tan12° = tan(45° + 15°) 


=> tan 57? — tan 12° = 1 + tan 57°tan 12° 


л 
= tan 60° = tan— 
=> tan 57? — tan 12? — tan 57°tan 12° = 1. 3 





: . л 
74. (a) Given expression C= a 
= V4sin‘ Ө + 4sin? Ө cos” 0 + 2] + “5 -0| 78. (c) tan 45° = tan(56° — 11°) 


1- tan 56? — tan11? 








= Jásin? O (sin? Ө + cos? Ө) + 2(1 + sind) 1+ tan 56°{ап11° 
1 + tan 56°tan 11° = tan 56° — tan 11° 


зэрмаржанаӨ tan 56° — tan 11? — tan 56°tan 11° = 1. 


= — 2sinO + 2 + 25іп0 79. (с) соКА + В) = cot 45° 


= 2(since 180° < 0 < 270° = |sin6| = - ѕіпӨ) 
5 cot Acot B Іі 


75. (4) tan 225° = tan(100° + 125°) cotB-cot4 | 


_ tan100? + tan125° => cotA-cotB-—cotA-—cotB+1=1+1 
1— tan100?tan125? 





=> (cot 4- 1)(cot B—1) = 2 
=> tan 100° + tan 125° + tan 100°tan 125° = 1. 























э xe 
2 
EXERCISE-2 
(BASED ON MEMORY) 
1. (a) "E 
> ——+—= 
Ж 3 43 
60° 4 
ЕР 
90° 2. (b) € 
Y Z 
Ina A, 
ZX + ZY + ZZ = 180° 90° 
ZZ = 180° — 90° — 60° Y > 
= 30° 
> sec Z = sec 30° 5 cop m 
48 
> seoZ+ | duy. PES 
43 Hybotenuse 
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_ АТ _3 
XZ 5 
snz utet 
XZ 5 
Cosec Z = 4 =? 
sinz 3 


sin(y = z) + sin(y + z) - 2sin y 





sin(x + 2) + sin(x + z) + 2sinx 





20 : А : : +b 
Using identity sin A+ sin В = 2sin{ a 





=) 
8 
2 


зад 2173823) (273723 eoi 





.(x-ztx*3 x—-z-x-3 : 
2sin E — -COS — EN +2sinx 


. 2sin y-cos(—y) + 2sin y 





2sinx-cos(—z) + 2sinx 


. 2sin y(cos(—z) +1) 
2sin x(+cos(—z) +1 





siny 


sin x 
. (d) sec@(cos@+sin@) = 42 


Ї 


(со80--5Шш0)- 42 
со80 





с080  sinO 
+ = 








с080 со80 
1+tan@= V2; tang = 42-1 
2880 


cos@—sin@ 
Dividing numerator and denominator by cos 0 


Now, 


25110 
cos@ _ 2tan@ 
l-tan@ 1-ізһ0 


From equation (i) 

42-І) 2,2-1) 

1-5241 2-40 
_ 2(2-1)х(2+/2) 
| (V2 -1)x(2+ 2) 
-42 


ea 


xy? 








. (d) cos0- 


sin@ = y1 — cos? 0 





(1) 








21 x- y? = 2x2? 
\ хау? 42x? + y? 

















_ хэ у“ + 2х? у? х“ yi 42x? 

\ (х2 + yy 

4х?у? 

Yo? +y’) 
Е 4ху 

х? + у? 

Е 

sing 


6. (d) tan (4 — B) =x 


sin A 
= tan A 





cos A 

sin (А — B) = sin А. cos B — cos А · sin B 
cos (А — B) = cos А · cos В + sin A sin В 
sin(4— В) 

cos(A — В) 

From equation (1) and (ii) 


tan(4— B) = 


in A: cos B — cos A: sin B 
tan(A и cos B — cos A:sin 





cos A: cos В + sin A: sin B 
Dividing by cos A cos B 














sin4:cosB  cosA:sin B 

tan( A В) = £084: cos B cos A- cos В 

ащ ) cosA:cosN  sinA-sinB 

cosA:cosB соѕ А. cos В 
tan А — tan В 


ев 
7. (b) = cos 0— sin Ө 


у = вес 0— cos 0 


1 
= —sin@ 
sing 


1—sin? 0 
Хш-- 


sing 


_ cos? Ө 





sing 


- 080 





y = 
со80 


_ 1-cos/8 


со80 


0) 
(i) 
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_ sin? Ө = 2(1 + cot? A) 
^ cos = 2 cosec? А 
1 1 А tA-cotB-1 
Going by ив 12. (е) cot A: co 
(а) x! cy +3 cot B + cot A 
соѕ*Ө  sin*8 1 1 
= + +3 ў = 
sin’ @ соз Ө = 1214 tng __ 
i i + 
“i 22 2: muB anA 
x^y^(x^ + y^ + 
и i 2 24%  l-tanA-tanB 
. £08 Ө sin T 0 sin 39 ив 
820  cos?0V sin?0 соѕ20 | 
6 2-6 220 2 = 
: tan( A+ B 
= боомын? a cos Otsin ae 0. соз e| an( ) 
sin^- cos“ Ө = cot (A + B) 
cos? 0 + sinf 0 + 3sin? 0 - соѕ2 0 їз. aro 2л 
: +ф=— 
(cos? 6) + (sin? Ө)” + 3 sin? 0 - cos?.0 (4) b 3 


3 -2 a3 
(cos? 0 + ѕіп 0) 48 

















=j cos0 = ES 
8. (b) 2(sin6 0 + cos6 0) — 3(sin4 0 + cos4 0) + 1 cos Ө = cos 30? 
=> sin60 + cos6 Ө 
== um. 
= (sin? 0)? + (cos? 0? a 
= (sin? 0 + cos? 0)(ѕіп 0 + соѕ 0 — sin? 0 cos? 0) j= 2л п 
(sin^ 0 + соѕ 0 — sin? 0 - cos? 0) 3з 6 
Now, (sin? gy. + (cos? gy. _4л-л_ Зл Ол 
= (sin? 0 + cos? Ө) – 2 sin? 0 — cos? 0 ^ 6 6 2 
=1- 2sin? 0. cos? Ө л 
: ing = sin| — 
On solving ? ( 2 } 
= 2 – 6si 0. cos? 0-3 +6 ad 
-0 
33 2 
9. (d) cot 34 = x 14. (с) (1+ tan? gyre 
Direct application 49 
сол cent? А from identity, 1 + tan? 0 = sec? 0 
со34-------- 625 
1-3cot^ A sec? 9 = —— 
49 
sin A — 2sin? А 2 
10. (d) —— —— 25 
2cos* А- cos A (sec@)” = (3) 
_ sinA(l-2sin A) 25 
cos A(2cos? А—1) secO = E 
_ tan A(1— 2(1— cos? A)) 7 
(2cos? 4-1) cos = 25 
tan А(1— 2+ 2cos? A 
шив ы А sin@ = V1 — cos? 0 
(2cos^ A-1) 
2 СЕ Е Л 
= tan (2005 4-1) V 625 
2cos 4+1 = 
= {ап А Е 625 — 49 
П. (a) (1 + cot 4 + (1 — cot A? ү 625 
= 1 * cot? A +2 cot A + 1 + cot? A — 2 cot A 576 
=2 +2 cot? A = 625 
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15. 


16. 


17. 


18. 


_ 24 
7 25 


= ysin + cos@ 
24 7 

= ,/—+— 

25 225 

31 

25 

31 


2 2 
sec x—tan x 
(d) 2tan? x 


secx —tanx 


sec x- tanx 








_ (secx — tan х)(зес? x + tan? x + secx - tanx) 


(sec x — tan x) 


2tan? x —secx-tanx 


2 
ѕес2х + tan? x + secx - tanx — 2 tan?x — secx tanx 


sec? x — tan? x 


Using identity 

sec? x — ta? x = 1 

(a) sin + sin50 = sin30 

25іп(0 +50) Т cos(50 -8) 
2 

251130 x cos20 = sin30 


= sin30 





1 
cos20 = a = cos60° 


20 = 60? 

0 = 30? 

(c) Between 0 — 0? to 90°, 
Sin 0 vary from 0 to 1 
Eg. 0 = 60? 

sin Ө = sin 60? -9 


sin? 0- > 
4 


Hence, sin 0 > sin? 0 
2 

(b) cos* x + соѕ x = 1 

tan? x + tan* x 


sin?x  sin^x 
= + 








cos? x сов! x 


sin? x- cos? x + sinf x 


cos* x 





_ sin? x(cos” x + sin? x) 


соз“ x 








19. 


2 
Now, cos x = 1 — cos? x 


cos x = sin? x 
Putting in equation (i) 
4 





cos x =] 
cos^ x 
(b) Sec 0 + tan 0 = и(>1) (i) 


sec? 0 = 1 + tai? 0 

sec? 0 — ta? 0-1 

By identity, (a + b)(a — b) = а? – b? 

sec? 0 — tan? 0 = (sec 0 + tan Ө)(зес 0 — tan 6) 

(sec 0 + tan O) (sec 0 — tan 0) = 1 

from equation (i) 

sec 0 — tan 0 = ш (ii) 
И 

Adding equation (i) and (ii) 


sec Ө + tan 0= u 


1 
sec 0— tan 0= — 











И 
=> 2sec 0= u + 
2 jy 
со80 и 
2 
созб = 4 (iii) 
Hu xl 


Subtracting equation (i) and (ii) 
secO+ tanü-u 


secOK tan0- 1 
u 


2tan0 = 





и? –1 
2u 


from equation (iii) 





tang = 











20. (c) sin( awe 


21. 


22. 
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2 
»( = 
sin 


чаво 
А+ В 


2 
А +В = 120° 
In a triangle, 
ZA + ZB + ZC = 180° 
120° + ZC = 180° 


= 60° 











ZC = 60° 
sin{ © }=sin( ® Jesse 
2 2 

41 

2 
(b) V2 tan2x = J6 
tan20 = 4/3 
tan 20 = tan 60° 
20= 60° 
0 = 30° 
sin@ + 4/3 соз@ — 2tan? 0 
= sin30° + 4/3 cos30? — 2tan? 30° 
=. +43 х УЗ 2х : 

2 2 3 

1 1 2 
=—4+--— 

2 2 3 
ас 

3 

А 

С 
(c) 

C] [ы 


B 10и D 
Tree is broken at point C 
Let BC = xu 
AC = CD 
given, BD = 10u 
ZBDC - 60? 

BC x 
tan 60° = — = = 

BD 43 10 

x= 10431 
BC 


Now, sin60? = — 
CD 





45. 10/5 
2 CD 
CD = 20u 


Total height of tree = (20 + 10 V3 )u 


23. (с) 


60%4 30° 








ж--108--09 С 
BC = 10 feet 
AB is the wall 
given 
ZADB = 60° 
AB 


AB = 1045 


AD = 4 AB? + BD? 
AD = 4300 +100 
AD = 20 feet 
Now, ZBCE = 30° 
BC 
DC 


sin 30° = 


BC = 10 feet 
AE =10V3 –10 


-10(43-1) feet 
= 7.32 feet 


A 


24. (с) 





C D B 
AC = height of pole = Ли (say) 
ZABC = 0 
“АРС = ф 
AC 
tang = CD 
CD = hcot ф 
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25. 


26. 


27. 


Now, шары е 
СВ 
СВ = hcot0 
BD = CB - CD 


= h cot 0 — h cot ф 
= h(cotO — со!) 
(a) sinü-- sin? 0-1 
зїп @+1— соз” 0 =1 
sin — cos? 0 =0 


sin @ = cos? 0 
Square on both sides 


sin? 0 = cost 0 


1— cos? 0 = cost 0 











сов” 0+ cos? 0 21 





cos?45? с05? 60° tan?30? сіп? 30° 

















(8) 2 2 2 2 
sin^60?  sin^45? cot~ 45° сої 30° 
О 

2 2 3 2 

= ан 2 X 2 
sry vw 
2 42 

ЭРЭ ЦӨЛ Ба 
27-23 4 3 4х3 
21 1:1::9 4 

= —+ = 
3 2 3 12 12 74 

(a) хсо80-8ш10-1 


1 sind 
+ 
cosÜ со80 


= х= 








x= sec + tan 
“sec? 0- tan? 021 


=> (вес 0 + tan 0)(sec 0 — tan 0) =1 





— (sec? — tan 0) = : 
х 
Adding (1) and (2) 


1 +1 
т ы 





х х 
= secO=x7 + Их 
Subtracting (2) from (1). 


1 х2-1 
=> 2tan0d=x-—= * 
X x 





(1) 


(2) 


28. 


29. 


30. 


х2-1 


2х 





=> tanl = 


W.K.T., sind = tan0/sec0 








: х =l 2x 
=> sind = x 
2х x7 41 
2 
| -1 
= sind = 
х +1 


To find: 5? —(1+x*)sind 
х2-1 


> (peer 


ээх? -(2 -1)=1 
(а) tan 4? tan 43? tan 47? tan 86? 

Ju tan(90 - 09) = cotÜ 

= tan4? = іап(90° — 86°) = cot 86° 


Similarly, tan 43? = cot 47° 
= (cot 86° x tan 86°) x (tan 47? x cot 47°) 


Using, tancot = 1 
-э1х1-1. 


(a) зес0—1ап0 = Б 


secÜ + tan = 45 


— 2вес0- Ул 


sech = 2 
43 
Also, вес 0 +1ап 0 = 4/3 


tand = V3— 5 
tnd = Ут 
222 Y_=2 
The value of secOxtand= Ух V r=% 


(d) tan A= ntan В 


sin A sin B 
— 








cos A cos B 


sin A cos A 
Eg 








sin B cos B 


sin A 


sin 


2m 





Also given that, sin А = msin В > 


comparing (1) and (2), we get, 


COSÁ (44 n 
т-п----, 8IVIng, cos В = —-cos А 


cos В m 


(1) ЖЭ” 
т 


(1) 


(2) 


(3) 


(2) 
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Now using (2) and (3) 35. (b) cot 41? · cot 42° · cot 42? - cot 43? · cot 44? · cot 
45? - cot (90 — 44°) - cot (90 - 41°) 


[tan @- cot 0 = 1] 


cos? B+sin? B=1, we get 


2 


Tow desi! A=] IxlxlxlIxixi-L 

n? cos? A+sin? A2 т? 36. (b) х= asinü—bcos0 (1) 
п? cos? A (1- cos? A) = т? у= acos0 +6519 (2) 
n? cos? A- cos? A= m? -1 (1) + (2) and squaring on both sides 


(т Е ) соз? A- т? -1 х + y? = а? (sin? 0 + cos? 0) +2 (соз? 0 +ѕіп2 o) 






















































































2 
-1 
cos? A= —— х? + у? = а? +6? 
п –1 
31. (b) тапд-сог0-0 А 
{ап 0 = cot0 
С 
tan = tan(90* — 0) 
0=90°—0 37. (d) 
20 = 90° 
0 = 45? 30° 
B D 
: tan(0+15° )_ tan 60° 10/5. 
(ап(0-159) ~ tan30 = In ABCD, tan 30° = — 
32. (b) sin A+sin? 4-1 1 =. 8С 
43 2043 
sin A =1—sin? A = cos? А => |sin A = cos? А А 
2 BC = — x104/3 =10 metre 
cos? A+cos* А = cos? А+ (cos? A) 43 
. BC 
120 >D 42. Again, sin30? = — 
= с05° A-csin^ А=1. 5 CD 
33. (d) 7sin? 0--3cos? 02 4 1 10 
2 CD 
Tsin? 0 3(-sin^ 0) = 4 
CD = 20 metre 
Tsin? 0+3(1- sin? 0)-4 A AB = BC + CD 
= 10 + 20 = 30 metre 
4sin? =1 
38. — 81 - t +cot 
гэ y Mad и И (а) (coseca—sina)(seca—cosa)(tana+ cota) 
| 1 Я | 1 (as сва) 
-. tan => tan30°= | —|-——-sina cosa +— 
РАС sina cosa cosa sina 
| 1-sin’ a |( 1- cos? а 
34. (с) 5соѕ0+ 12sin0 = 13 = - 
sina cosa 
5 12 
15058. cae sin а+соѕ2 a 
“эш 0+ cos? 0 =1 мама 
2 ‚2 
: 1 
2.5100 = 17,6030 = 3. gene би Бы -1 





sina сова соѕа:ѕіпа 


39. 


40. 


41. 


42. 


43. 


(d) tan0+cot0=5 
Squaring both sides, 


= tan? 0+ cot? 0+2tan@ cot = 25 
W.K.T. tan@cot@=1 


-. tan? 0+ cot? 0 = 25-2 = 23. 
(c) sin Acos A(tan 4— cot A) 


in A A 
= sin Acos A ыи соз 
сов4 sind 


sin? 4— cos? А 
sin Acos A 








= sin Acos 4 


= sin? 4- cos? А > sin? A- (17 sin? 4) = 2sin? А-1. 








cosa =n-sin В (1) cosa = m: cos fj (2). 


comparing (1) and (2) we get, nsin В = mcos f 


2 2 


squaring both sides: n? sin? fi = m? cos? f 


п (1- cos 2в)= m? cos? 8 
m = (x? +m?) cos? p 


n 


т? +n? 


cos? f = 


(а) tan1?tan 2? tan3?---tan 89? 

- tan(90* — 0) = cot 

— tan 89? = cot 1? 

Шу tan88? =cot2° and so on till tan 46? = cot 44? 
= (tan1° tan 2°tan3°---tan45°---cot3° cot 2? cot1?) 


=> (Using tan@ cot = 1 and tan45° = 1) 
—1xlzl. 


(d) tan? 0+ 





tan“ 0 











tan? 0+1= 2tan0 


44. 


45. 


46. 


47. 
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(алд-1) -0 
tand=1 
0 = 45° 
P 
(a) * 
45M 
15п B 
60° Q 
R О 


In AROP tan60° —. 22 — = 45. 
RO " RO 


45 43 45 
ко = 2 = - x43 21543 m 


In AQOR, ай 


1543 43 


tan Ө = tan 30° 2 0 = 30° 








then sin 30° = i 


(d) See the answer option and start putting value of 0. 

Take 0 — 0? [* sin 0° = 0, cos 0° = 1] 
3(0° + 15 + 2008 + 1%) + 12 x 0? x 12 

= 3(1) + 2(1) + 0 














(a) If sec 0 + tan 0 = 24 5 (1) 
Then sec 0 — tan 0 — : (2) 
Add (1) & (2) 245 
Sec 0 = J5 
Now Sec 0 = V5 h 
1 b 
> В? +5? =P 
> = W5 -P =2 
= P = 2, sin Ө = Р/Н =2/4/5 


(b) cos 24° + cos 55° + cos 125° + cos 204° + cos 300° 


=> cos 24° + cos 204° + cos 55° + cos 125° + cos 300° 
> cos 24° + cos(180° + 24°) + cos 55° + cos (180° — 55°) 
+ cos(270° + 30°) 
=> cos 24° — cos 24° + cos 55? — cos 55° + sin 30° 
> sin 30° = £ 
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48. 


49. 


50. 


51. 


52. 


(a) sec + tanÜ 25 
secO —tanÜ 3 
Apply C & D 
(5ес0 --(ап0 )--(вес0 —tanü) 209 


i (зес0 + апд )- (зес0 —tanü) 79 

















_, 2secO 209479 288 144 
Stand 209-79 130 65 
1 
=> cosl _ 1 144 
ѕіп Ө sind 65 
cosÜ 
sind uid 
144 


(c) If tan Ө + cot 0 = 2 


So, tan 0 = cot 0 = 1 

tan" 0 + сой 0 = 2 

(b) Put the value of 0 between 0 to 90? which balances 
both eqn. 


1 + cos? 45? = 3 sin 45°. cos45? 





3/2 = 3/2 

Thus Ө = 45° 

Therefore, the value of cot 0 is 1. 
[* cot 45? = 1] 


(b) sin? 22? + sin? 68° + cot? 30° 
W.K.T. sin(90°-0) = cos0 

=> sin 22° = sin (90° — 68°) = cos 68? 
= cos? 68° + sin? 68° = 18 | 


-э 1-3 
= 4 


(а) (ап (90° - 09) =coté 





tan(40 — 50°) = cot (90 — (40 — 50*)) 

cot(140— 40) 
Given tan(40 — 50°) = с ot(50*— 0) 
tan(40 — 50°) = cot (140° — 40) 
cot (50? — 0) = cot(140* — 40) 


50° — 0 = 140° — 40 
30 = 90° 
0 = 30° 














53. 


54. 


55. 


56. 


(c) 55100 =3 

sind = 37 

W.K.T., соѕ0 = Ү1-віп?0 
21-9/ = H6 

cos = 1 es б. 

сов0- 4 


Now, tand = 3, and sec = Y, 


зес@—1їап@ %-% 
зес 0-+1ап@ p = ж 


(b) весб--(апб- P (1) 





“sec” 0— tan? 0-1 
= (sec — tan0)(sec0 — tan0) =1 
= (secó - tan0) = V Q) 
Adding (1) and (2). 
2 
> 2весб- P4 M dius 
P P 


seo =2| РА) 
2 











Р 


(c) 2sin? 0+3cos? 0 
W.K.T., sin? 0 2 1- cos? 0 


— 2(1— cos? 0) 3cos? 0 


= cos? 0+2 
Using the formula, cos? 0 = cos20+1 
2 
соѕ20+1 
->-----%2 
2 
> SE Га Minimum value of cos20 = -1] 


— min value =y- V= 





(а) sin? 30° cos? 45? + 5 tan? 30° + +Žsin ? 909 —3 cos? 90° 
2 2 2 
1 1 1 35 

= x +5 +—(1 3(0) 

Б (=) | 5) сийн. 

1 1 5 3 
=—х—+—+— 

4 2 3 2 


_ 3+40+36 79 


> =>37 
24 24 Ж 
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57. (a) cos? 0-sin?0- 14 (1) cosec @ = pA 
W.K.T. cos? 0 +sin? 0 =1 (2) 14 31 
To find, tand+cosO _4 5 oh -3 
(1) + (2) > 2cos? 0 = pA со!0--совесд 4 5 A 60 
20-2 
cos? 0 = 24. 61. (b) асов +Ьвіпб= Р 
Square on both sides, Squaring on both sides, 
cost = % а? cos? 0 +b sin? 0+ 2absin0 cos@ = P? (1) 


asinü—bcosü =q 
()-0) -әзіһ”0- V, 


sint 0 = М 
cost 0—sin* Ө = 40 — № 20028 
=p +4 


== и = а? +b = р +g 


58. (0) xmi. 62. (c) A D 


ЯЛ 
W.K.T., весб- Ү1--(ап2 0 


secO=, нт = | 
В C 


then, а? sin? 0— b? cos? 0 — 2absin 8 cos0 = 4? (2) 


(1) * (2) = a’ (sin? 0 + cos? 0) P? (sin? 0+ cos? 0) 
























































Now cosec0 = dd ZACD = 45? 
a “ВАС = 45? 
созес@ = J12 Е 
: „ 12-12 qub 2 (tan? ZCAD +1)-sin? ZBAC 
To find: COSC 0-8ёс:0 _ 1l]. 11 10 5 , - 
совес2@ + вес? @ 12412 m 12 6 = (ап? 45? 1) 51п 45 
11 11 1 \ 1 
=(1+1)x}| —= | =2x—=1 
1 оой л л Stant% ( >) 2 
59. (а) coe cot sec + = 
12517) 63. (b) tanx = віп 45°. cos45? + sin 30? 
oe s гнала 
V2\2 42 43 43) 12х1 В 222 
-( RR | 2.3 tanx=tan45° => х= 45° 
/з 2/2 
1 1 1 | 1-сов0 
-u 7 зес@ —1 сов0 сов0 
64. (с) = = 
secÓ +1 A zi 1+ cos0 
60. (b) sind = 37 cos сов0 
МЕТ, созб= h—sin2 8 = _ [(1- cos0)(1— соѕ0) 
1--сов0 (1+ соѕ0)(1 – соѕ0) 
соѕ0 = ‚|1— %5= IZ . - А 
(Rationalising the numerator and the denominator) 
-4 
cos = 4 _ [ü-cos0) _ Í(1— cos) 
ЖК. 1— cos? Ө sin’ Ө 
Similarly, tan@ = 3 
Á .1-eos0 _ 1 сов0 





= cosecÓ — cotd. 
cos = pA sing sinô  sinO 
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65. (b) Let, the angles be A and B where A>B. 


Де and A-B- 7, oin 
12 12 m 





On adding both, we have, 
A+ B+ A-B =135° + 15? = 150° 


2A =150° A = 75° 

















A+ B = 135° 
B =135° – 75? = 60? 





66. (c) A 








B D C 





р: wp and ——= 
3 Ч DC 3 


From ABD, we have, 


BD _ AD 
sinZBAD sin АВР 
BD AD 


sin ZBAD aia 





BD Ар 
sinZBAD | 43 
2 


E «0) 
2 sinZBAD 
From ADC, we have, 
CD _ AD 
біп ПАС  sinZACD 
CD AD 


=> AD= 








sin ZDAC indt 


1 CD 
J2 віп РАС Q) 





AD = 


From equations (1) and (2), we have, 


З BD 1 CD 
2 sinZBAD 42 sinZDAC 








43 

sinZBAD 2. 4 

біп “РАС 1 CD 
42 








sin ZBAD _ N3 х 1 
sinZDAC 2 3 


1 1 
2x43 V6 
67. (a) sin 34 = cos (A — 26°) 
cos (90° — 34) = cos (A — 26°) 
90° -34A = A -26° 
90° + 26°=34+A 


44-116? 
116? 


уу уу 





А= 


U 


=29° 


20 _ сін? 
68. (a) sec?0-— sin 2 = 
2cos 0 —cos 0 


sin^0 (1— 2sin 0) 


sec! Ө 5 - 
cos 0 (2cos ^0 —1) 








ава sin’ ӨП-2(1-сов?0)| 
cos? 0 (2cos? 0 —1) 








(2cos? 0 – 1) 
2cos?0 -1 
= sec! 0 — tan’ =1 


= sec? 0 — tan? 0 





69. (c) x = a(sin0 + cos@) and y = b(sin0 — соз0) 
x, y . 
=> =sin + соѕ0 and — =sin@ – соѕ0 
a b 
x у? 3 2 1 2 
22 ғ. = (5100 + cos)“ + (5100 – соѕ0) 
= sin? 0 + cos? 0 + 25іп0 - cos + sin’ 0 
-- cos? 0 – 25іп0 : cos 
= 2(sin? 0 + cos’ 9) = 2 
70. (d) sin 50 = cos 20° 
—  sin50 =sin(90° — 20°) = sin 70? 
=> 50-70? 


= a=! 





= 14° 


71. (с) tan1?,tan 2°, tan 3?... tan 89? 


tan 89? = tan(90? — 1?) = cot1? 
tan88? — cot 2? 
tan 87° = cot 3? 


|”. tan(90° — 0) = cot 0] 


tan 46? — cot 44? 
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{ап 45° =1 (seca--tana) = № 
tan 1° = cot 89° (seca+ tana) э2 
tan and cot with same value cancel cut each other. So, 
an seca = % 
remaining is tan 45° > tan45°=1 4 
2A 
cosa = 
72. (b) (sina + соѕеса)? + (соѕа + ѕес ар 5 
sina = = 0.6. 
sin? a + cosec?a + 2 зт а созеса + cos? a + sec? а 5 
nm 76. (a) 3віп0--5сов0-5 (1) 
5sin@ —3cos0 = x (2) 
sin? a+ (1 + cot? а) +2sinacoseca+cos* a+ (1 + tan? а) P Squaring on both side and adding (1) and (2) 
2cosaseca 9sin? 0-- 25cos? 0+ 25sin? 0+ 9cos? 0 2 254. x? 
(sin? а + соз” a) «1 cot? a- 24 1-- tan? a4 2 34 = 25 + х2 
х= 3, -3. 


> 7 tan a+ cot? а 


77. (b = 
= Hence К = 7 (b) tan0  cot0 = 2 








73. (a) Distance be d, height be h. 0 = 45° 
tan? = сод =1 
tan60° = = d= i 
tan 60 tan? 0+ cos? 0 22 
tan30? = (h—10)/d = d =(h-10)/tan30° 


А _ h-10 
tan60° — tan30? 

















78. (a) W.K.T. secA- and cosec А=— 
h tan60° cos A sin A 
h—10  tan30° When A= 45°, both the values will be equal to 47. 
Л =3 Hence, зес 45° + созес 45° = 24/2. 
h—10 
2h = 30 
pce 79. (a) W.K.T. 1--tan? 0 = sec? 0. 
2 2 
| tan“ 0 0-1 
74. (a) Given, sin21? = х/у, So, cos21°= Л sin? 21° So, n E sec 





sec 
secO+1 secO+1 








соѕ21° = 45) (sec 291 (вес 0-1) 
Е 7 => 
) (sec 841) 
цан E => secÜ - 1—sec0 
cos 


--іІ. 
Also, 6іп699- сов219 4 à 
80. (c) sinf 0+ соѕ 0 = (sin? 0) + (cos? 0) 


2 
Hence, зес21°— зп 69° = 1 : - 1 Рр : 
М x Consider, (sin? 0+ cos? 0 = sin? 0 + cos? 0 
Ж 


43sin^ cos? 0- 3sin? Фсов” 0 











1-1«x? x 26 6 PUR 2 22 4 
= | ЕЕЕ > г] = 1= sin’ 0+cos’ 0 3sin" 0 cos^ 0+ 3sin^ Өсов 0 
yY SNY -xX y ух 
1= sinf 0+ соѕ 0 + 3sin? 0 cos? 6(їп? 0 + соѕ2 0) 
2 212 
75. (с) вес a-tan а=1 1— 3sin? Ө cos? 0(sin? Ө+ cos? 0) = sin? 0+ соз° 0 


(seca + tana)(seca — tana) =1 
1—3sin? 0 cos? 0 = sinf 0 + соѕе 0 
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81. 


82. 


83. 


84. 


(d) tan0 4 





1 
22 
{ап 0 


tan? 0+1=2{ап@ 


sec? 0 = 2tan0 
Hypotenuse?/adjacent side? = 2 opposite side/adjacent side 
Hypotenuse?/adjacent side = 2 x opposite side 


Hyp/adj = 2 x opp side/adj. side 


= 2sin0 





cos0 

: 1 

sin@-cos@ =— 
2 


W.K.T. when 0 = 459, this relation will hold true. 


(a) W.K.T. sin 60° = V3% sinas? = Jg sino 


и 10 ,со530° -УУ 
tan 30° = IAS 60° = 2,tan60? = 4n. 


-. The given equation becomes. 
(Ж) abo Urs) 095 76) 
(УЗ) =0 
зу -1+®; =0 
х-1-6(х44 
х--% 


130° = AB 
(c) In A4BC,sin30* = AB/, o 


= Mac 














AC = 12 cm. 
A 
6cm 
30° 
B C 
i 24 
(b) Sma =tana= — 
cosa 7 


Using Pythagoras theorem 
sec? a = tan? a + 1 


576 49 625 
—— + =, 


49 49 49 


A = 
e ый 
вес 7 


85. 


86. 


87. 


88. 


Now, 14 tan a — 75 cos а -7 sec a 





ld 15x х2” 
7 25 7 

48-21-25 

2 


(4) W.K.T. sin60° = УЗУ „ковосз0" E ДЕ) j AY) 


=2 


tan 30° = УЕ 


The given equation becomes, 


22-04)! 
8+ ¥x- Yi =0 


Multiply by 4 
32 + 3x - 1 = 40 

3x =9 
x=3 


о 

















(d) tan? 0 зес? 0 => (sec? 0 — tan? 0 >1 
Ё sec? 0 — tan? 0 = 1] 
(d) 29 tan? =31 
in Ü = 31 
ши цөн 0” 2 
Бу compodendo and dividendo rule 


sind + cosÜ - 31-29 =t = 30. 
sinÜü—cosÜ 31-29 2 





1+2510с0$0 _ sin? 0+ cos? 0+ 2sinÜ cos 


Now, - = 
1—2sin0cos0 ѕіп2 0 + cos? @—2sin@cos@ 








(sin 0 + cos ө)? 2 
= 7 = 30° = 900. 
(sin 0 — cos 0) 
(d) sinO + cos0 = J2cos0 4401) 
соѕ0 – 5100 = х w) 


On squaring and adding both the equations, 
we get, 
sin20 + соѕ20 + 2 sinO.cos0 + cos20 + sin20 — 2 ѕіпӨ. 
сов0 = 2cos20 + x? 
=> 2=2cos’0+x 
х? = 2(1— cos? Ө) = 2sin’ 0 





— х= J2sin 
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89. 


90. 


91. 


92. 


(a) x sin 45? — y cosec 30? 


1 
> хх—==ух2 


42 











Жар =2°х2° cai 


(а) їапб+соїб=2 


=> tand+ =2 e tan'041-2tanO 





tang 


=> tan?^0 -2tan0 41-0 





=> ((ап0-1)-0 tan@ =1 


"` cot = 1 





гаад | 


^. хап! + cot"g =1+1=2 
tang coté 


d) The given expression = - 
«n 5 р l-—cot@ 1-tand 











1 
їапӨ , tan _ tan’ 0 1 
21 ]-tanO tan@-1 tanO(l1-tanO) 
tang 
Е tan’ Ө 1 
їап0-1 tan@(tan@ —1) 
tan’ 0 -1 “(алд — (ап? 0 + tanO +1) 





- tanO(tan0 —1) tan O(tanO —1) 


Е tan’ 0 + (ап0 +1 
{ап Ө 


= (апӨ + сої +1 





1 4х2 +1 
(b) ѕесӨ = x — = = 
4x 4x 


ч tan@ = \зес? 0 -1 


ШЕ AM (4x? +1)? - (4x? 
4x (4х)? 

(4х? +1-4х) (4х? +1+ 4x) 

\ (4х)? 








— 











[(2х)? + (1 -2x1x2x][Qxy + (D? -2х1х2х) 





\ (4х)? 
(2x - 1 (2x +1)” 
\ (4х)? 


_ (2х+10(2х-1 _ 4x? -1 
4x 4x 











93. 


94. 


95. 


96. 


97. 











4x! «1 4x!-1 
" secO + tan0 = aS p 
X 4x 
4х? +1+4х2 -1 8x? 
= = =2x 
4x 4x 


(c) Sum of remaining two angles =z E -2 


-. Each angle = = х m m 
2.9 9 


(а) х-ғсов0-совф 
y-rcosO0-sinó 


z-rsinO 


22 2 2 2 2 2 2 2 22.2. 2:0 
SX Ry +27 =r" cos Ө-сов Qr cos O-sin ó +r" sin Ө 


= г? cos’ 0(cos? ф + sin? ф) - r^ sin’ Ө 
= r^cos! 0 +r’ sin’ Ө 

= r'(cos Ө + ѕіп? Ө) ==? 

(с) 5 cos + 12 sin Ө = 13 
Dividing by cos 0, we get 

5 + 12 tan 0 = 13 sec 0 


On squaring, we have 


25 + 144 tan?0 + 120 tan 0 = 169 ѕес20 = 169 (1 + tan?0) 
169 tan?0 — 144 tan?0 — 120 tan 0 = 169 — 25 


> 
=> 25 tan?0 — 120 tan0* 144 = 0 
=> (5tan8— 127? = 0 
=> 5tan0 -12 
> tang = 
5 


(b) sec? 12° — cot? 78° 
sec? 12? — cot? (90? — 129) 
= sec? 12? — tan? 12° = 1 


[^ sec? 0 — tan? 0 =1] 


(d) tan@-cos 60° = 2 


> tang x 1 - 3. 
2 2 


=> tand = 4/3 = tan 60° 


— 0-600? 





1 
`. sin(0 —15°) = sin(60° — 15°) = sin 45° = — 
( ( 2 
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98. (с) tan20-tan30 =1 


7 12 
246 2/6 246 % 





"^ sec X + їап Х 














=> tan30= =cot20 





tan 


101. (b) 7-віп0--сов0 
=>  tan30 = tan(90? — 20) 


























=> 30=90°-20 50 =90° > 0-18? > Z’ =sin’ 0 + cos! 0 +2sin@ - cos 
2005 22 -1- 2co 4 -1- 27. -1-0 -1428ш0-со80 
Now, “2 0«0 «90? 2. sin <1;cos@ <1 
99. (b) sinl7° = 2 => 2sin@-cos@<1 
ВА 
— с0517° = ү1– sin? 17° ko g^ ex => Fey? > Z<läi 
| х? Ё =% Jy? – х? Clearly, the value of ѕіп0 + cos@ is greater than 1. 
у у y 
tan 57° + с0{37° — cot33? + tan 53? 
У 102. (b) - = - - 
5 ѕес17° = ————— tan33°+cot53°  tan33? + cot 53 
2 2 


| [. tan(90° — 0) = cot 0,cot(90° — 0) = tan0] 
sin 73? = sin(90° —17?) = cos 17° 



































р y y -x + tan 53? 
`. secl7? — sin 73? = _ tan 33? 
у? =x" y m 1 
{ап 33° + 
_ уу к _ x tan 53? 
20 Eny 2 
уүу -Х yd» -Х _ 1+ а153° tan33°  tan53 
tan33°-tan53°+1  tan33° 
100. (b) X = tan 53°. cot 33? = cot 37? · tan 57? 
246 : 103. (d) sin’ @+cos’@ + sec? 0 + cosec’@ + tan? Ө + cot” Ө 
у 5 > =1+ sec? 0 — tan? 0 + cosec?0 — cot? 0 + 2(tan? 0 + cot? 0) 
Х2-Ү2-2 =3 + 2((tan0 — cot)’ + 2) > 7; because (ап 0 — cot)! > 0 








=> XY'«YZ!- xz? 


> (246) = XZ? - YZ? 105. (с) 


ѕіп а +5іп B = 2 
=> 24z(XZ-YZ)XZ + YZ) 

2 29. 
=> XZ+YZ=12 = 1-сов “а -1-сов 8-2 








=> cos'a «cos! В 20 
Adding both the equations, we have — cosa = 0 and cos fl - 0 
2Х7 -14 > Х2-7 .Ү2-7-2-5 т л 
a=— and B= 
7 2 2 
sec X =—— Е 
2/6 а+ В 245 л 
< Je 2 2 = cos Е 
tan X = 2 2 2 


3 
246 
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106. 


107. 





ан л eut Зл | 5л | 7л | 9л 
(9) 20 20 20 20 20 


=cot9°-cot27°- cot 45? · cot 63? - cot 81?[... т = 180°] 
=cot9°- cot 27? · cot 45? · cot(90° — 27°) · со 90° — 9°) 
= cot9? cot 27? - cot 45? - tan 27° · tan 9? 

[cot(90° — 0) = tan 0] 
= (cot 9? · tan9?) - (cot 27? - tan 27?) - cot 45° = 1 

[.. tan0 - cot0 = 1] 


х 
ee 


On squaring and adding both the equations, we have 


(d) sin + соѕ0 = Ш 
23 


Let, 5110 — cos0 = x 


sin? 0 + cos? 0 + 2sin@ -cos@ + sin? Ө + cos’ 0 


2 
—2sin@-cos0 = (2) +x 
13 


=> 2(5іп? Ө + соѕ’ 0) = СЕ 


wien 289 338-280 49 
169 169 169 





108. (c) tan@-tan20 =1 





tang 
tan 20 


tan@ = tan(90° 
=> 0=90°– 20 
30 = 90° = 0 = 30° 
sin? 20 + tan? 20 = sin? 60° + tan? 60° 


BY 2 3 3 
4 3 +(v3) = +3537 





cot 20 





20) 
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CHAPTER 







INTRODUCTION 


Solution of triangles has enormous applications to 
surveying, navigation, and so on. We shall now consider 
some simple ones from among them. For this purpose, 
we need to explain certain terms that are generally used 
in practical problems. 


2 Angle of 
* elevation 





O Horizontal X 


Fig. (a) 


1. If OX be a horizontal line through O, the eye of the 
observer and P be an object in the vertical plane 
through OX, then ZXOP is called: 


(i) the angle of elevation, if P is above ОХ as 
shown in Fig. (a); and 

(1) the angle of depression, if P is below OX as 
shown in Fig. (b). 


Fig. (b) 


The straight line OP (joining the eye of the observer 
to the object) is called the line of sight of the observer. 


2. Values of the trigonometric ratios for some useful 
angles: 


The values of cot0, sec and соѕесд can be found from 
050 





6 
Table 1, by using the relations cotü = ——., 5ес0 = 
1 sin@ 
and созес0 = ——. 
со80 sin@ 


Heights and Distance 








Table 1 
angle (0) 
t-ratio 0° 30° 45° 60° 90° 
sin 0 0 1 d КА 1 
2 -0 2 
со8 0 1 v3 ES 1 0 
2 42 2 
(ап 0 0 Л 1 43 Undefined 





3. Pythagoras Theorem 


In a right-angled triangle, the square of its hypoteuse 
is equal to the sum of the squares of its legs (1.е., 
perpendicular and base). 


or, 


In other words, 
(Hypotenuse) = (Perpendicular) + (Base)? 


B 
5 
ч 9, 
3 % 
8 a 
Ё g 
8 
A 
A Base (b) C 
(ВС)? = (АВ)? + (ACY ог, № = р? +b’. 


4. Few important values to memorise: 


V2 = 1.414; 43 = 1.732; 4/5 = 2.236. 
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EXERCISE- | 


. The ratio of the length of a rod and its shadow 1s 
1:43. 

The angle of elevation of the sum is: 

(a) 30? (b) 45? 

(c) 60? (d) 90? 

. The angle of elevation of moon when the length of 
the shadow of a pole is equal to its height, is: 

(a) 30? (b) 45? 

(c) 60? (d) None of these 

. A tower stands on a horizontal plane. A man on the 
ground 100 m from the base of the tower finds the 


angle of elevation of the top of the tower to be 30°. 
What is the height of the tower? 


(a) 100 m (b) 1004/3 
(c) 100/ 4/3 (d) None of these 


. When the sun is 30° above the horizontal, the length 
of shadow cast by a building 50 m high is: 


(a) л m (b) 5043 m 
(c) 25 m (d) 2543 m 


. A pole being broken by the wind, the top struck the 
ground at an angle of 30? and at a distance of 21 m 
from the foot of the pole. Find out the total height 
of the pole. 


(a) 21 m (b) 2143 m 
(c) 21/ 43 (d) None of these 


. The upper part of a tree broken by the wind makes 
an angle of 30? with the ground and the distance 
from the root to the point where the top of the tree 
touches the ground is 10m. What was the height of 
the tree? 


(a) 10 V3 (b) 10/4/3 

(c) 20 43 (4) None of these 

. A tower stands at the end of a straight road. The 
angles of elevation of the top of the tower from 
two points on the road 500m apart are 45° and 60°, 
respectively. Find out the height of the tower. 
50045 
45-1 
50045 
45541 


(a) (b) 5000 V3 


(c) 





(d) None of these 


8. 


10. 


12. 


13. 


14. 


15. 


The shadow of a tower standing on a level plane is 
found to be 50 m longer when the sun's altitude 1s 
30? than when it is 60?. Find the height of the tower. 


(a) 2043 m (b) 25/43 m 
(c) 2543 m (d) 2043 m 


. In a rectangle, if the angle between a diagonal and 


a side is 30? and the length of diagonal is 6 cm, the 
area of the rectangle is: 


(a) 9 cm? (b) 9 43 cm? 
(c) 27 cm? (d) 36 cm? 
The height of a tower is 100 m. When the angle of 


elevation of the sun changes from 30° to 45°, the 
shadow of the tower becomes x m smaller. The value 
of x is: 


(a) 100 m (b) 100 43 m 


(c) 100043 — 1) m (а) ыш 


. А 20 m high electric pole stands upright on the 


ground with the help of steel wire to its top and 
affixed on the ground. If the steel wire makes 60° 
with the horizontal ground, then find out the length 
of the steel wire. 


(a) 40/43 m (b) 4043 m 
(c) 20/43 m (d) 2043 m 
From the top of a lighthouse, 50 m above the sea, 


the angle of depression of an incoming boat is 30°. 
How far is the boat from the lighthouse? 


(а) 2543 т (b) 25/43 m 
(c) 5043 m (d) 50/43 m 
From the top of a 25 m high, cliff the angle of 


elevation of a tower is found to be equal to the angle 
of depression of the foot of the tower. Find out the 
height of the tower. 


(a) 40 m (b) 48 m 
(c) 50 m (d) 52 m 
When the length of the shadow of a pole is equal to 


the height of the pole, then the elevation of source 
of light is: 


(a) 30° (b) 45° 
(c) 60° (d) 75° 
From the top of 60 m high a lighthouse with its base 


at sea level, the angle of depression of a boat is 15°. 
The distance of the boat from the light house is: 


Heights and Distance ЕЗ 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


43-1 43-1 
(a) 60 1з +1)® (b) 60 J3-1)™ 
43-1 43-1 
(c) 30 1з +1)® (d) 30 Вт 
On the level ground, the angle of elevation of the 


top of the tower is 30°. On moving 20 m nearer, the 
angle of elevation is 60°. The height of the tower is: 


(а) 2043 m (b) 1043 m 

(c) 10(43 -1) ш (4) None of these 

The angle of elevation of the top of a tower from 
a point 20 m away from its base is 45°. The height 
of the tower is: 

(а) 10 m (b) 20 m 

(c) 40 m (d) 20 V3 m 

At a point, 15 m away from the base of a 15 m high 
house, the angle of elevation of the top is: 

(a) 45° (b) 30° 

(c) 60° (d) 90° 

Angle of depression from the top of a lighthouse of 


two boats are 45° and 30° due east which are 60m 
apart. The height of the light house is: 


(a) 60 V3 (b) 30( V3 —1) 
(c) 30( V3 + 1) (d) None of these 


The angle of elevation of the top of a hill from each 
of the vertices A, B, C of a horizontal triangle is a. 
The height of the hill is: 


(a) b tan а созес В (b) 5 tan acosec A 


(c) 5 tan a cosec С (d) None of these 


A tower subtends an angle of 30° at a point on the 
same level as the foot of the tower. At a second 
point, Л m above the first, the depression of the foot 
of the tower is 60°. The horizontal distance of the 
tower from the point is: 


(a) h cot 60° (b) Л cot 30° 


h h 
c) — cot 60° d) — cot 30° 
075 ы 


If а flag staff of 6 m height placed on the top of a 
tower throws a shadow of 2 4/3 m along the ground, 
then the angle that the sun makes with the ground is: 
(a) 60° (b) 30? 

(c) 45? (d) None of these 

A person standing on the bank of a river observes that 
the angle subtended by a tree on the opposite bank is 


25. 


26. 


27. 


28. 


29. 


30. 


60°. When he retires 40 m from the bank, he finds 
the angle to be 30?. The breadth of the river is: 

(a) 40 m (b) 60 m 

(c) 20 m (d) 30 т 


. The angle of elevation of the sun when the length 


of the shadow of a pole is V3 times the height of 
the pole will be: 


(a) 30° (b) 60° 
(c) 90? (d) 45? 
The angle of elevation of the top of a TV tower 


from three points A, В, C in a straight line through 
the foot of the tower are a, 2a, 3a, respectively. If 
AB = a, the height of the tower is: 


(a) a tan « (b) a sin а 
(c) a sin 2a (d) a sin 3a 
The angle of elevation of the top of an unfinished 


tower at a point distant 120 m from its base is 45°. 
If the elevation of the top at the same point is to be 
60°, the tower must be raised to a height: 

(а) 120 (43 + 1)т (Ы) 120(43 - 1)m 

(c) 10 (43 +1)m (0) None of these 

A person walking along a straight road towards a 
hill observes at two points, distance 43 Km, the 


angles of elevation of the hill to be 30° and 60°. 
The height of the hill is: 





(a) : Km (b) Б 

мо 3 

(c) ээ Кт (d) 43 Km 

The tops of two poles of height 20 m and 14 m are 


connected by a wire. If the wire makes an angle 30? 
with the horizontal, then the length of the wire is: 


(a) 12m (b) 10 m 
(c) 8 m (d) None of these 
A man is standing on the 8 m long shadow of a 6 


m long pole. If the length of the shadow is 2.4 m, 
then the height of the man is: 


(a) 1.4m (b) 1.6 m 
(c) 1.8 m (d) 2.0 m. 
The angle of elevation of the top of a tower at a point 


G on the ground is 30°. On walking 20 m towards 
the tower, the angle of elevation becomes 60?. The 
height of the tower is equal to: 


(a) =m (b) 20 V3 m 
(c) =m (d) 1043 m 
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EXERCISE-2 
(BASED ON MEMORY) 


. The angle of elevation of an aeroplane from a point 
on the ground is 60?. After flying for 30 seconds, the 
angle of elevation changes to 30?. If the aeroplane 
is flying at a height of 4500 metre, then what is the 
speed (in m/s) of aeroplane? 


(a) 50,3 (b) 1004/3 
(c) 20043 (d) 30045 
[SSC CGL Tier-II (CBE), 2018] 


. The tops of two poles of height 60 metres and 35 
metres are connected by a rope. If the rope makes 


: | c 
an angle with the horizontal whose tangent is 9 


metres, then what is the distance (in metres) between 
the two poles? 
(a) 63 
(c) 25 


(b) 30 
(d) 45 
[SSC CGL Tier-II (CBE), 2018] 


. The distance between two pillars is 120 metres. The 
height of one pillar is thrice the other. The angles 
of elevation of their tops from the mid point of the 
line connecting their feet are complementary to each 
other. The height (in metres) of the taller pillar is 


(Use : V3 =1.732) 
(a) 34.54 (b) 51.96 
(c) 69.28 (d) 103.92 


[SSC CGL Tier-II (CBE), 2017] 


. The angle of elevation of an aeroplane as observed 
from a point 30 metre above the transparent water- 
surface of a lake is 30? and the angle of depression 
of the image of the aeroplane in the water of the 
lake is 60?. The height of the aeroplane from the 
water-surface of the lake is 


(a) 60 metre (b) 45 metre 
(c) 50 metre (d) 75 metre 
[SSC CGL Tier-II (CBE), 2017] 


. Two posts are 2 metres apart. Both posts are on 
same side of a tree. If the angles of depressions of 
these posts when observed from the top of the tree 
are 45? and 60? respectively, then the height of the 
tree is: 


(a) (3- V3 ) metre 
(b) (3+ 43 ) metre 


10. 


11. 


(c) (-3+ 43 ) metre 


(а) (3-42) metre 
[SSC CPO, 2016] 


. If x = a cos + b sin0 and y = b cosO — a sinO, then 


x? + y? is equal to 
(a) ab 
(с) =? 


(b) a2 + b? 
(d) 1 
[SSC CGL Tier-II (CBE), 2016] 


. Two poles of height 7 m and 12 m stand on a plane 


ground. If the distance between their feet is 12 m, 
the distance between their top will be 
(a) 13 т (b) 19 m 
(c) 17 m (d) 15 m 
[SSC, 2015] 


. A 10 m long ladder is placed against a wall. It 


is inclined at an angle of 30° to the ground. The 
distance (in m) of the foot of the ladder from the 
wall is (Given J3 = 1:732) 
(a) 7.32 (b) 8.26 
(c) 8.66 (d) 8.16 

[SSC, 2015] 


. The angle of elevation of a tower from a distance 


100 mtr. from its foot is 30°. Then the height of the 
tower is: 


50 
(a) 1004/3 mtr (b) qam 
(c) 505/3 mtr (d) Tm 


[SSC, 2015] 
A person of height of 6 ft. wants to pluck a fruit which 


isona 27 high tree. If the person is standing 2 
3 2 
ft. away from the base of the tree, then at what angle 
should he throw a stone so that, it hits the fruit? 
(a) 45° (b) 60° 
(c) 75° (d) 30° 
[SSC, 2015] 


A kite is flying at the height of 75m from the ground. 
The string makes an angle © (where CotO = 8/15) 
with the level ground. Assuming that there is no slack 
in the string, the length of the string is equal to: 


Heights and Distance ЕЗ 


12. 


13. 


14. 


15. 


16. 


17. 


(а) 75m 
(с) 40m 


(b) 85m 
(d) 65m 

[SSC, 2015] 
If a person travels from a point I, towards east for 
12 km and then travels 5 km towards north and 
reaches a point M, then shortest distance from L to M 
is: 
(a) 14 
(c) 17 


(b) 12 
(d) 13 
[SSC, 2015] 


From a point P on the ground the angle of elevation 
of the top of a 10 m tall building is 30°. A flag is 
hoisted at the top of the building and the angle of 
elevation of the top of the flagstaff from P is 45°. 


Find the length of the flagstaff. (Take 4/3 = 1.732) 


(a) 10(V3 +2) m 
(с) 103 


(b) 10(V3 +1) m 


(d) 7.32 m 

[SSC, 2014] 
From the top of a tower of height 108 m the angles 
of depression of two objects on either sides of the 
tower are 30° and 45°. The distance between the 
objects are: 


(a) 1808-43) т (b) 1808-43) m 


(d) 180(43 +1) m 
[SSC, 2014] 


The shadow of a tower standing on a level ground 
is found to be 40 m longer when the sun's altitude 
is 30? than when it is 60?. Find the length of the 
tower. 

(a) 20 m 
(c) 10 m 


c) 180(43-1) m 


(b) 2043 m 
(d) 10/3 m 
[SSC, 2014] 


The length of the shadow of a tower is 9 metres 
when the sun’s altitude is 30°. What is the height 
of the tower? 


(а) 953 m (b) 343 
2 
(с) 45m (d) 93 


[SSC, 2014] 


A man having height 169 cm is standing near a pole. 
He casts a shadow 130 cm long. What is the length 
of the pole if it gives a shadow 420 cm long? 


18. 


19. 


20. 


(a) 323 cm (b) 546 cm 
(c) 550 cm (d) 589 cm 

[SSC, 2014] 
From a point 20 m away from the foot of a tower, 


the angle of elevation of the top of the tower is 30°. 
The height of the tower is 


10 20 
(a) a (b) an 
(c) 104/3т (d) 20-/3ш 


[SSC, 2014] 


A tower standing on a horizontal plane subtends a 
certain angle at a point 160 m apart from the foot 
of the tower. On advancing 100 m towards it, the 
tower is found to subtend an angle twice as before. 
The height of the tower is: 
(a) 80 m (b) 100 m 
(c) 160 m (d) 200 m 

[SSC, 2013] 
The angle of elevation of a tower from a distance 


50 m from its foot is 30°. The height of the tower 
is: 


(a) 5043 m (b) 4 m 
(с) 7543 т (4) т т 


[SSC, 2013] 


21. ABCD is a rectangle where the ratio of the lengths 


22. 


23. 


of AB and BC is 3:2. If P is the midpoint of AB, 
then the value of sin (ZCPB) is: 





3 2 

= b жай 
(а) < © < 

3 4 
с) — d) — 
(с) 1 (4) Р 

[SSC, 2013] 
SUA USER o dee doy. 

1-С084 1-сов4 
(a) 2 cosec A (b) 2 sec A 
(c) 2 sin A (d) 2 cos A 


[SSC, 2013] 


If r sin 0 = 1, ғсовб = 43, then the value of 


(V3 tan 0 + 1) is: 
1 
Бї 
(а) 3 (b) ES 
(c) 1 (d) 2 


[SSC, 2013] 
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24. The angles of elevation of the top of a tower from (a) x (b) x 
the points P and О, at distances of ‘a’ and ‘b’ 242 4 
respectively from the base of the tower and in the x 
same straight line with it are complementary. The (с) хр (d) 7 
height of the tower is: ) ISSC, 2012] 
b) - 
(а) у 0) b 27. An aeroplane when flying at a height of 5000 m from 


39 the ground passes vertically above another aeroplane 
Se) dn dd at an instant, when the angles of elevation of the 


[SSC Assistant Grade ІП, 2013] two aeroplanes from the same point on the ground 


25. A man from the top of a 100 m high tower sees a car are 60° and 45° respectively. The vertical distance 
moving towards the tower at an angle of depression between the aeroplanes at that instant is: 
of 30°. After some time, the angle of depression 
becomes 60°. The distance (in m) travelled by the (a) 5 000(,3-1)т (b) sooo (3 — УЗ) т 
car during this time is: 1 
" T ” 2004/5 (c) бот (4) 4500 m 
3 [SSC, 2012] 
(с) 10043 (d) 200-/3 | КЕ 
3 28. Тһе length of a shadow of a vertical tower is Л 
[SSC Assistant Grade III, 2012] times its height. The angle of elevation of the Sun 
26. Two posts are x m apart and the height of one is 15: 
double that of the other. If from the midpoint of the (a) 30° (b) 45° 
line joining their feet, an observer finds the angular (c) 60° (d) 90° 
elevations of their tops to be complementary, then [SSC, 2011] 


the height (in m) of the shorter post is: 


a) ANSWER ys Žž 1 1 Ll 1L | 1 
Exercise- | 
1. (а) 2. (b) 3. (с) 4. (b) 5. (b) 6 (а) 7. (а) 8. (с) 9. (Ы) 10. (c) 1. (a) 12. (c) 13. (c) 


14. (b) 15. (b) 16. (b) 17. (b) 18. (a) 19. (c) 20. (b) 21. (a) 22. (a) 23. (c) 24. (a) 25. (с) 26. (b) 
27. (a) 28. (a) 29. (c) 30. (d) 











ExERcIsE-2 





1. (b) 2.(d) 3.(d) 4. (а) 5. (b) 6.0) 7. (а) 8. (с) 9.(d) 10. (d) 11. (b) 12. (d) 13. (d) 


14. (d) 15. (b) 16. (b) 17. (b) 18. (b) 19. (a) 20. (b) 21. (d) 22. (a) 23. (d) 24. (a) 25. (b) 26. (a) 
TEC Ec) 
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a EXPLANATORY ANSWERS | | 


ЕХЕКС15Е-1 


1. (a) Let, AB be the rod and AC be its shadow. 
ZACB = Ө. Let, AB = x. 


С A 


Then, AC = “Зх, 
ang- 8х1 
UG us ай 








0 = 30°. 


2. (b) Let, AB - x. 
Then, AC - x. 
AB 
tan 0 = AC zl 


=> 06- 45°. 


Q 
a 


h 
3. (c) tan 30° = — 
©) 100 


1 h 


95 ЗВ 100 E 
100 G 100 m 


or, h= Л m. 


4. (b) Let, AB be the building and AC be its shadow. 
Then, АВ = 50m and 0 = 30°. 


a О 





30° 
C A 








AC 
25 = cot30° = 3 > = V3 
B 50 
— АС = 5043 т. 


5. (b) Let, ОАР be the pole. When broken by wind at А, 
let its top P strike the ground at P' so that OP' = 21 
m, ZOP'A = 30°, AP = АР” 


M 














1 
І А 
1 
\ 30° 
P' 21m О 
21 
We have, 2- =tan30° => ОА=—=. 
OP’ 45 
ОА - 74h. 
AP' АР 2 
Also, — = sec30° or, ----- 
OP’ 21 V3 
42 
AP = —==14v3 = 1443. 
43 


Height of the pole = OP = OA + AP 
2743 +1443 =21V3. 





. (a) Let, ОМР be the tree. When broken by the wind, its 


top P strikes the ground at A such that ZOAM = 30°, 
AQ = 10m and MA = MP. 








MQ 10 
-2 =tan30° > МО = = т 
хаг 
АМ 
and, —— =sec30° > АМ = .. “| 2 )- ^0 : 
40 43) X43 
Height of the tree: 
P 
= 
M 
А 30° Q 
10 20 


= ОМ + МР = ОМ + АМ = + 


30 
= “= 1043 = 10/3 m. 
Л ш 
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7. (a) CD = AB (cot45° — cot60°) 10. (c) Let, AB be the tower and AC and AD be its shadows. 
B 
o dpa — -2. 
cot 45? — cot 60? 
_ 500 _ 500V3 .— 
L -i 30° A\ 45° 
з C D 4 
В Then, АВ = 100 m. 
= cot45° = 1 > Bn 1 
100 
=> AD = 100 m. 
HE cot30° = 4/3 зэ 43 
AB 100 
459 60° => AC = 100 ЯВ m. 
CEU A ^e х= АС -AD = 1003 - 1) m. 
8. (c) Let, T be the top of the tower AT. Let, AT = Л m. 11. (a) sin60° = РО М3 20 


Let, AB and AC be the shadows of the tower when the OP 2 ОР 
sun's altitude is 60? and 30?, respectively. 


























OP = 20 SNL, 
"m > x 28748 m. 
A y sun P 
Ty. 
h 
30° 60° ош 
C 50m В x МА 
Then, BC = 50m. LN C 
x h О Q 
Let, AB = x m. + =cot60° > x= Л .44(1) 
12. (c)tan30° Е = uL 
А ап = —>-== 
Also, LM -cot30 > x+50= ЗА D BL уз BL 
Subtracting Equation (1) from Equation (2), ^ ВІ = 50 3 m. 
1 
50 = [8-5 > h=25 3m. 
43 
9. (b) Let, ABCD be the rectangle in which ZBAC = 30° 308 
and AC = 6 cm. 
D С В 1 
13. (с) Let, AB be the cliff and CD be the tower. 
From В, draw BE 1 CD. 
221 
А В 





АВ oso = 9 > AB = 3 V3 cm. 





ВС sin 30° 1 ВС = 3 cm. 
AC 2 








Area of the rectangle = AB x BC = 9 УЗ cm?. 
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DE AB 
— = tana and — = tana 
BE AC 

DE 4B 

ВЕ AC 

DE = AB (. ВЕ = AC) 





CD = CE + DE = AB + AB = 2AB = 50 m. 


14. (b) Since E = пд and h = х. 
x 


{210 = 1 => 0-45? 





Shadow x 


15. (b) Here, B is the position of boat and AC is lighthouse. 


C 
15° 122287 
2 60 т 
T 
B x A 


Now, мэ = tan 15° = tan (45° – 30°) 
x 


| 


1=tan30°_ 
^ 14+ tan30° 1 








16. (b) E ші В. 
Ж 





h= V3 x. =tan30°=—= 
20+х V 
B 
h 
21 /\ 
P 20 Q x A 


ВА = 20 + х 


V3 (43 х) = 20 + x or, 3x = 20 + x 





x = 10. h = 1043 m. 
17. (b) Clearly, 2 = tan45° = 1 h = 20m. 
P 
h 
45° 
О 20т M 


18. (a) Let, MP denote the house. Let, Ө be the angle of 








elevation. 
P 
15m 
0 
О 15m M 
їап0 = LN 8 =], 2 024595. 
OM 15 


19. (c)Let, the boats be at P, О. So that PO = 60m. 
Let, MA be the lighthouse. 





A 
NJ 
NC Tae 
h 
45? 30? 
M P Q 
Let, h = MA. 


Then, E = tan45? = 1. h = МР 
МР 





1 
= tan30°= Л : 








Аваш, | 
MP + 60 
МР + 60 = ЗВ or, h + 60 = V3h 
(43 - DA = 60 
60 600/3 +1) 
= 230(43 +1 
43-41 2 (V3 + Dm 


20. (b) The distance of the foot from each vertex = hcota. 
The foot is at the circumcentre of the triangle. 
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R = hcota 


h = Rtana = 





a 
: tana = —tana-coseca . 
sin a 2 


21. (a) Let, PO = x m denote the tower, so that ZPAQ = 
30°. Let, BA = h m. 


“ВОА = 60°. 
h h 
Now, — = tan60°= V3. ~. АО = —= = hcot60°. 
АО 43 
Tower 








A Q 


22. (a) Let, OP be the tower of height Л m and РО be the 
flagstaff of height 6m. Let, the sun make an angle 0 
with the ground. Let, OA = x and AB = 2 V3 be the 
shadows of the tower and the flagstaff, respectively. 


Q 
6m 
h 
А /А 
В 2/3 m A x 2) 
Л 
Now, {ап Ө = —. 
x 


50, x+2y3 = tan 





= => hx + 243 h = hx + бх 








23 
=> tan0- V3. 0 = 60°. 
23. (с) Let, OA denote the breadth of the river. 
Р 
Ттее 
30° 60° 
В 40m A O 
= tan60° = 45 
OP = 43 OA. 
Also, tan30? = —= 
OA+40 V3 


ОА + 40 = V3 OP = V3 (43 OA) = 3 ОА. 
204-40 > OA=20m. 


24. (a) Given, AC = V3 AB. 








B 
Pole 
ЖТА 

C Shadow A 

1 
cot 0 25 43 tan 0 
AB 43 
=> 0= 30°. 


25. (с) Let, OP be а vertical tower. The elevation of top 
P from A, B, C are a, 2a, 3a, respectively. ZAPB = 
2а — а = ZPAB. 

Р 


а 20 3a 
А а В C O 








OP : 
—— =sin2da 
BP 
ОР = BP sin2a = asin2a. 
Thus, height of the tower = asin2a. 


Heights and Distance 





h+x o 0 
26. (b) p, 558 60° = V3 
h+x= V3 (120). : 6m 

B 

T 
x 

14m 14m 

A 

R 

29. (c) Let, h be the height of the man. 

h 


223 =һ=5 (2.4) = 1.8 т. 


ÁN 1 5 2^24 


30. (d) Let, AB = h be the height of the tower. 


























120m 
h Let, GA - x. 
Also, $5 = tan45? = 1. ; 
1 
Then, — = tan30° = —. 
һ-120ш ~. 120+х= 12045. d i ag 
x-120(43 - 1) m. 6 pod 
27. (a) h = 60 = В. un hoax 45 
X 
Q Also, E 2 = tan60° = ЯВ . 
x—20 
h S h243(x-20) 
30^ 60^ & P ecd edi) 
О кт A хр У 
h => x-3(x- 20) 
Also, tan 30° 
УЗ +x 43 = 3x - 60 
ВА -43-х 2x = 60 x= 30. 
V3 ӨЗ x) = 43 +x, ог, Зх -х= 43 B 
V3 
2x = ЛЗ paa x= > р 
3 3 
n= 45.02 = Зк 30° 60° 
6 1 G 20 H A 
28. (a) — =sin30° = — 
1 2 
30 
1-12 ш. ЕР h= р = 1043 т 
EXERCISE-2 


(BASED ON MEMORY) 
AE = 60 — 35 = 25 metres 





A 

@ Ztan jo 

2. (4) E р 9 
5 25 
B C 9 DE 


BE = CD = 35 metres DE = 45 metres 
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3. (d) 


Ө 90-0 





AB = 3x metres 
CD = x metres 
BD = 120и 

In AAEB, 


{апӨ = эг 
ВЕ 


{апб = к 
60 


In АСЕР, 
Ср 
tan(90 — мэ 
( 9) ED 


cot@ = Еа 
60 


from (i) and (ii) 


tan@ x cot@ = x% 
60° 60 





Зх? = 60 x 60 
х2 = 20 x 60 
х? = 1200 


x = 20 V3 


height of taller pillar = 3x 
=3x 203 


= 605/3 


= 103.92 


СВ = 2 metres 
DC = х metres 
In AABD 
tan45° = Bm 
DB 
m h 
x+2 
h= (х+2)и 
ш ААРС 
АР 


{ап 60° = — 
ЮС 





. (с) wall 


/з=һ/ш 
h=xv3 


from equation (1) and (ii) 





2 248 x (43 +1) 
(V3 - n3 +1) 
_ (243Х43-1) 
2 
= (3+ 3) metres. 


. (D) x =a cos 0 + b sind 


у =b сов 0-a sinO 

xX = а? cos? 0 + D? sin? 0 + 2ab зїпӨ сов0 
y! = D? cos? 0 + а? sin? 0 — 2ab сов0 sind 
X + у? = (a b»(cos Ө + sin? 0) 


-а + 
А 
5m 
B C 
. (a) 
12 7m 7m 





AC? = АВ? + BC? 
= 52 +122 
= 25 + 144 
AC? 2169 > АС = 4169 213 m. 








= 30° 











AC = ladder = 10 m 


(ii) 


Heights and Distance 














BC = JAC? — АВ? cot = %; 
| АВ 
sin 30° = — NEL 2 
10 АВ 15 
ees рее аа 
BC = 102 —5? = 4100-25 = 4/75 15 Dmm 
Now, length of the string AC = ү АВ + BC 
= \/25х3 = 5\/3 =8.66 m 5 5 
= 475° +40? 
= \/5625+1600 = 4/7225 = 85m. 
9. М 
12. (4) = 
L 12 km 
А. Shortest distance from L to M = 122 +52 = 1444 25 
= 13 km 


13. (d) Height of building = BC = 10 m 


10. (d) ВРС =30° and | APC = 45° 
Length of flagstaff = AB = ? 


o_ ВС 
In ABCP, tan30° = Св 


В р Ув 


Height of person = CD = 6 ft 


























Height of tree = AB = А ft | CP =10V3 
Distance between them = BD = P4 ft In ЛАСР. tan45°=4C/ |= ш 
М 43 : Yop 104/3 
АЕ = AB- BE =——6 AC 21043 
8 3 Now, AB = АС- ВС 
АЕ = ft and = = 
84 ft and BD=CE Vat жанан 
і - AE АВ = 17.32 – 10 = 7.32 cm. 
Now іп AAEC, tan@ = ЕВ 
8 14. (d) 
tanl = % 
4 7 
4 30° YN 45° 
tand= | 
Ив 
0 = 30° 
A 
30° 45° 
11. (b) °” р 
Let, AD be the tower and B and C be two objects. 
B С 


Height of kite from ground = AB = 75 m ZABD = 30° and ZACD = 45° 


АСВ-0 AD = 180 m 


15. 


16. 


17. 
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From AABD, 


tan 30° = Яр 
BD 


119 


3 BD 


= BD-18043 m 
From AADC, 


tan 45° = = 
DC 


180 

DC 

BC = BD + DC 218043 +180 
-180(43 +1) m 





1 DC =180m 





(b) W.K.T., length of shadow will be equal to adjacent side 
and the height of tower is the opposite side of triangle. 


Given that difference in length of shadows = 40m. 
Length of shadow = Л tan A 


htan 60° — htan30° = 40 


W3- sc 40 


MEE 


2h = 404/3 











h=20V3 m 





(b) Length of shadow will be the adjacent side. 
Height of tower will be the opposite side 
Hence, tan30° = h/length 


КЕ 
һ= 343 


(b) AB = А = height of tower 
DE = Height of man 

CD = Shadow of man 

BC = Shadow of tower 

ч АСЕР is similar to ДАВС 


х PE/ в= СИС 


169/ — 130 
h 420 


h=546 cm 






































A 
A 
h | Е 
169 cm| 
| | 
B D 5 
< 13 ст 
< 420ст > 





18. (b) Perpendicular AB = height of tower 


19. 


Base BC = Distance between base of tower and the point 


Hypotenuse AC = segment b/w top of the tower and the 
point. 


Angle of elevation ACB = 30° 
tan30° = perpendicular/base = ГАЯ 
Perpendicular = base х УБ 
Ваѕе = 20 т 3 
Height of tower is p m 

* 43 


(а) 





20 0 
H 160m D 199 шанаа” 
АВ = Tower = h m 


CD = 100 m; BC = 160 m 











“АСВ = Ө ДАРВ = 20 
In ЛАВС, 
ano- 2 ings” t 
BC 160 
In AABD, 
ducc = 
BD 60 
h 
2tand h 2х160 oh 
2 <> 2 z 
]1-tan'O 60 1- h 60 
160x160 
1 1 
E = 





2 
80 NEL. MS 90 
160х160 


k 
> 41-—— |=3 
160x160 


Heights and Distance 









































2 23. (4) г5ш0-1 
a 160 | : : жан 
4 гсо80--4/3 
=> h=6400 = 80 т 
sing 1 
=tan@ = 
20. (b) сов0 43 
А => tand=tan30° > 0230? 
2 JB tan0 +1 = 43 x tan30° +1 
=v3x : +1=1+1=2 
43 
30° 
B © 24. (а) 
АВ = Tower = h m 
ВС = 50 т 
ZACB = 30° 
ыи = 
ВС 
E » P UM AB = Tower = Л units 
Уз 50 43 
2 ZAQB = 0 7. ZAPB = 90° – Ө 
21. (d) 
РВ = а; ВО = b 
D С 
From ААОВ, 
їап 0 28 
В 
А Р В 
h 1 
AB = 3x units > майн. 2-01) 
BC = 2x units From ААРВ 
Bst. units 


h 
tan(90° — 0)  — 
( ) ФЕ 





2 
2 
СР = VPR? + ВС? - (2 + 4х? 
h 
258 Sx => cotü--— ...(2) 
= =— units 4 
V4 2 


By multiplying both the equations, we һауе tan 0 · cot @ = fe x 1 
: BC 2x 4 ba 
sin ZCPB = — = — =— 
CP 5x 5 
2 => k =аһ<һ= ҹаБ 











sin A " sin A 25. (b) 
1+с054 1-cosA A 
_ sin A(1— cos A) + sin А(1+ cos 4) 

(1+ cos A)(1 — cos A) 
_ Sin A—sin Acos A + sin А+ sin Acos A 
1+ cos? A 


22. (a) 








100 metres 


= uM = 2cosec A 60° Bu C 
sin A B D x 
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C = Initial point and 
D = Final point 

AB = Tower = 100 m 
Let CD be x m. 
From AABD, 


From AABC, 


tan 30° = ae 
B 











_ 300-100 200 20043 — 
43 43-3 


26. (а) CD = h m, AB = 2h m 


A 








B О D 
4 x meters ——» 


ЕЭ -44) 


АВ 
tan(90? — 0) = — 
From AOAB, tan( ) БО 


Multiplying both equations, 


байхийг ас 
Х Х 

















x? = 8° > d h 
8 2/2 
27. (с) 
А 
5000m |69 
D 
45 
B C 
ZACB = 60? 
ZDCB = 45° 
AB = 5000 m 
AD-xm 


From AABC, tan 60° = аз 
ВС 


2 = 5000 
ВС 


, D 
From ADBC, tan45 = вс 


DB = pc 2900 


V3 








AD = AB – BD = 5000 


В 


В 


5000 





= suoi = a 


Ше 
= СЕ) т 


43 


30) 


Heights and Distance ЕШ 


шиг If АВ = x, then BC =~% 
= x, then =—= 
А V3 
Т 55 шад-22-4--0 
~ x 
B С v3 


tan @ = tan 60? 
Let, AB be tower and NC be its shadow. — 0-609 
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Plane Geometry 


[| SECTION 1 LINES AND ANGLES [| 


Line А geometrical straight line is а set of points that 

extends endlessly in both the directions. 

Axiom-1 А line contains infinitely many points. 

Axiom-2 Through a given point, infinitely many lines 
pass. 

Axiom-3 Given two distinct points A and B, there 
is one and only one line that contains both 
the points. 


Parallel Lines If two lines have no point in common, 
they are said to be parallel lines 


Intersecting Lines If two lines have a point in common, 
they are said to be intersecting lines. Two lines can 
intersect at the most at one point. 


Line Segment and Ray A part (or portion) of a line 
with two end points is called a /ine segment and a part 
of a line with one end point is called a ray. A line 
segment AB and its length is denoted as AB. Ray AB 


(i.e., А towards B) is denoted as AB and ray BA (1.е., 


B towards A) is denoted as BA. 
Collinear Points Three or more than three points are 


said to be collinear if there is a line which contains 
them all. 

Concurrent Lines Three or more than three lines are 
said to be concurrent if there is a point which lies on 
all of them. 

Angle An angle is a figure formed by two rays with 
a common initial point. The two rays forming an angle 
are called arms of the angle and the common initial 
point is called vertex of the angle. 


Types of Angles 
An angle is said to be: 


(i) Acute, if a < 90°. 


Lo 


0° < a< 90° 
(ii) Obtuse, if 90° < b < 180°. 


№ 


(iii) Right angle, if с = 90° 














> 


(iv) Reflex angle, if 180° < d < 360° 





(v) Straight angle, if e = 180° 
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(vi) Complete angle: An angle whose measure is 
360°, is called a complete angle. 





Complementary Angles Two angles, the sum of whose 
measures is 90°, are called complementary angles, e.g. 
50° and 40° is a pair of complementary angles. 


Supplementary Angles Two angles, the sum of whose 
measures is 180°, are called supplementary angles, e.g. 
72° and 108° is a pair of supplementary angles. 


Adjacent Angles 


(i) they have the same vertex. 


Two angles are called adjacent angles if 


(11) they have a common arm. 


(iii) uncommon arms are on either side of the common 
arm. 
E.g. ZAOC and ZBOC are adjacent angles. 


0 А 


Linear Pair: Two adjacent angles are said to form a 
linear pair of angles if their non-common arms are two 
opposite rays. 

E.g. ZAOC and ZBOC form a linear pair. 


C 


+ 





ы e » 

A О В 

Linear Pair Axiom: Ifa ray stands оп a line, then the sum 
of the two adjacent angles so formed is 180°. Conversely, 
if the sum of two adjacent angles is 180°; then the 
non-common arms of the angles are two opposite rays. 


Vertically Opposite Angles: When two lines intersect, 
four angles are formed. The angles opposite to each 
other are called vertically opposite angles. 





a and c are vertically opposite angles, Za = Zc. 


b and d are vertically opposite angles, b = а. 


Angles made by a transversal* with two parallel 
lines Suppose PQ || RS and a transversal AB cuts 
them, then 











P Q 
я > 
R $ 
< > 
71-18 
B 


(a) Pair of corresponding angles are 
(1 and Z5), (Z2 and Z6), 

(Z4 and 28) and (Z3 and Z7) 

(b) Pair of alternate angles are 
(Z3 and Z6) and (Z4 and Z5) 

(c) Pair of interior angles (consecutive interior angles 
or cointerior angles) on the same side of the 
transversal are 
(Z3 and Z5) and (Z4 and Z6) 


KEY RESULTS TO REMEMBER 
Iftwo parallel lines are intersected by a transversal, then 


(1) each pair of corresponding angles are equal. 
(11) each pair of alternate angles are equal. 
(ii) interior angles on the same side of the transversal 
are supplementary. 
Triangle A plane figure bounded by three lines in a 
plane is called a triangle. 


* A line which intersects two or more lines at distinct points is called a transversal of the given lines. 
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|| SECTION 2 TRIANGLES | | 


Types of Triangles (On the basis of sides) 


Scalene triangle A triangle two of whose sides are 
equal is called a scalene triangle. 


Isosceles triangle A triangle two of whose sides are 
equal in length is called an isosceles triangle. 


Equilateral triangle А triangle all of whose sides аге 
equal is called an equilateral triangle. 


Types of Triangles (On the basis of angles) 
Acute triangle A triangle, each of whose angle is acute, 
is called an acute triangle or acute-angled triangle. 


Right triangle A triangle with one right angle is called 
a right triangle or a right-angled triangle. 


Obtuse triangle А triangle with one angle an obtuse 
angle, is known as obtuse triangle or obtuse-angled 
triangle. 


Some Important Terms Related to a Triangle 


1. Median The median of a triangle corresponding to 
any side is the line segment joining the midpoint of 
that side with the opposite vertex. 

In the figure given below, AD, BE and CF are 
the medians. 


The medians of a triangle are concurrent 1.е., 
they intersect each other at the same point. 


A 


B D С 


2. Centroid The point of intersection of all the three 
medians of a triangle is called its centroid. 


In the above figure G is the centroid of AABC. 
Note: The centroid divides a median in the ratio 2:1. 


3. Altitudes The altitude of a triangle corresponding to 
any side is the length of perpendicular drawn from 
the opposite vertex to that side. 





A 
EX 
M 
B L C 
In the figure given above, AL, BM and CN are the altitudes. 


The altitudes of a triangle are concurrent. 
4. Orthocentre The point of intersection of all the 
three altitudes of a triangle is called its orthocentre. 


In the figure given above H is the orthocentre of 
AABC. 


5. Incentre of a triangle The point of intersection 
of the internal bisectors of the angles of a triangle 
is called its incentre. 

In the figure given below, the internal bisectors 
of the angles of ДАВС intersect at 7. 
I is the Incentre of AABC. 
аа MD) 1. ЙС 
Then, a circle with centre / and radius JD is 
called the incircle of AABC. 
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6. Circumcentre of a triangle The point of 
intersection of the perpendicular bisectors of the 
sides of a triangle is called its circumcentre. 


In the figure given below, the right bisectors 
of the sides of AABC intersect at O. 


A 





O is the circumcentre of AABC with O as centre 
and radius equal to OA = OB = OC. We draw a 
circle passing through the vertices of the given A. 
This circle is called the circumcircle of AABC. 





Note: The circumcentre of a triangle is equidistant 
from its vertices. 


Congruent triangles 


Two triangles are congruent if and only if one of them 
can be superposed on the other, so as to cover it exactly. 
Thus, congruent triangles are exactly identical 
For example, If AABC = ADEF then we have 


A 
D 


B CE F 








А = ZD, ZB = ZE, ZC = ZF: 
and AB = DE, BC = EF and AC = DF. 


Similar Triangles 


Congruent figures Two geometric figures having the 
same shape and size are known as congruent figures. 


Similar figures Two figures (plane or solid) are said 
to be similar if they have the same shape irrespective 
of their sizes. 

Note: Two similar figures may not be congruent as 
their size may be different. 

For examples, 


1. Any two lines segments are similar. 
. Any two equilateral triangles are similar. 
. Any two squares are similar. 


. Any two circles are similar. 


л o RC N 


. Any two rectangles are similar. 


Similar triangles Two triangles are similar if 
(a) their corresponding angles are equal. 
(b) their corresponding sides are proportional. 


KEY RESULTS TO REMEMBER 


1. The sum of all the angles round a point is equal to 
360°. 

2. Two lines parallel to the same line are parallel to 
each other. 


3. The sum of three angles of a triangle is 180°. 


4. Ifa side of a triangle is produced, the exterior angle 
so formed is equal to the sum of the two interior 
opposite angles. (Exterior Angle Theorem) 


5. If two sides of a triangle are unequal, the longer side 
has greater angle opposite to it. 


6. In a triangle, the greater angle has the longer side 
opposite to it. 


7. The sum of any two sides of a triangle is greater 
than the third side. 


8. If a, b, c denote the sides of a triangle then 

(i) Ис < а” + P?, triangle is acute angled. 

(ii) If c? = а? + Ь2, triangle is right angled. 

(iii) If с? > а? + №, triangle is obtuse angled. 

9. Two triangles are congruent if: 

(i) Any two sides and the included angle of one 
triangle are equal to any two sides and the 
included angle of the other triangle. 

(SAS congruence theorem) 

(11) Two angles and the included side of one triangle 
are equal to the corresponding two angles and 
the included side of the other triangle. 

(ASA congruence theorem) 

(11) The three sides of one triangle are equal to the 
corresponding three sides of the other triangle. 

(SSS congruence theorem) 
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Two right triangles are congruent if the hypotenuse 
and one side of one triangle are respectively equal 
to the hypotenuse and the corresponding side of the 
other triangle. 

(RHS Congruence theorem) 


10. The line segments joining the mid-points of any 
two sides of a triangle is parallel to the third side 
and equal to half of it. 


11. Basic Proportionality Theorem Ша line is 
drawn parallel to one side of a triangle, to intersect 
the other two sides in distinct points, the other 
two sides are divided in the same ratio. 


In the figure given below, In a AABC 





A 
D E 
B C 
If DE || BC 
AD AE 
Then; —— = —— 
DB EC 


Illustration 1: In the figure given above, D and Е 
are the points on the AB and AC respectively such that 
DE || BC. If AD = 8 cm, AB = 12 cm and AE = 12 
cm. Find CE 


Solution: In AABC, DE || BC 
26 Ваѕіс Р rtionality Th 
DB = СО asic Proportionality Theorem) 
8 12 
> — = ст 
12-8 EC 
8 12 
COM EC 


or ЕС= 6 cm 


12. If a line divides any two sides of a triangle in the 
same ratio, the line is parallel to the third side. 
Explanation In the above figure (given in point 

11). In A4BC 

‚„„ AD 

if 


AE 
— = —, then DE || BC. 
DB EC 


Similarity Theorems 


13. AAA Similarity If in two triangles, corresponding 
angles are equal, then the triangles are similar. 


Corollary (AA-similarity): If two angles of one 
triangle are respectively equal to two angles of 
another triangle then the two triangles are similar. 
Illustration 2: In the figure given below, ОА and РВ 
are perpendiculars to AB. If AO = 15 cm, BO = 9 cm, 
PB = 12 cm, find AQ. 
Solution: 








In As AOQ and BOP 
Z1 = Z2 [vertically opposite angles] 
43 = 24 [each 90°] 
A АОО ~ ABOP [AA Similarity Criterion] 


со di ides of ~A 
БО BP (corresponding sides o s) 
1 
or S = AQ 
9 12 
5 
or = = 20 = 40 = 20 om. 


14. SSS-Similarity If the corresponding sides of two 
triangles are proportional then they are similar. 
Explanation: In As ABC and DEF, 


A 


B ia 


AB ВС AC 
DE ЕЕ DF 
Then AABC ~ ADEF [SSS Similarity] 


15. SAS-Similarity If in two triangles, one pair of 
corresponding sides are proportional and the included 
angles are equal, then the two triangles are similar. 





if 
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Explanation In As ABC and DEF, 





A 
D 
B "dn 
A 

ҮЛЕН Еле 
DE DF 
ZB = ZE т 
ог = an nu ^ ue 
бә Be ыт 
or = an DEC EF? 


then AABC ~ ADEF [SAS-Similarity] 


16. Internal Bisector Property The internal bisector 
of an angle of a triangle divides the opposite side 
in the ratio of the sides containing the angle. 


Explanation In AABC, if Z1 = Z2 





A 
1 2 
B C 
D 
then 4B BD 
°З с^ Ср 


17. If a line segment drawn from the vertex of an angle 
of a triangle to its opposite side divides it in the 
ratio of the sides containing the angle, then the line 
segment bisects the angle. 


Illustration 3: In APOR, PO = 6 cm, PR = 8 cm, 





Solution: 05 = 1.5 cm, RS = 2 cm 
P 
Q R 
S 
PO b 3 шал PNE INE. 
PR 8 4 R$ 2 4 
РО OS 
Thus, рр ^ RS 


PS is the bisector of АР. 


18. Pythagoras Theorem Шш aright triangle, the square 
of the hypotenuse is equal to the sum of the squares 
of the other two sides. 


Explanation In a right AABC, right angled at B 
AC? = AB? + BC? 


A 





B C 
Illustration 4: А man goes 15 m west and then 8 m 
due north. How far is he from the starting point. 
Solution: Let, the initial position of the man be А. 


C 


B A 


Let, AB = 15 m and BC = 8 m 
AC? = AB? + BC? (Pythagoras Theorem) 
= (15) + (8)? 
= 225 + 64 
= 289 
AC = V289 
=17m 
Hence, the man is 17 m away from the starting point. 
19. Converse of Pythagoras Theorem. In a triangle, 
if the square of one side is equal to the sum of the 
squares of the other two sides, then the angle opposite 
the first side is a right angle. 
Explanation In a AABC if AB? + ВС? = AC? 
Then, ZABC = 90° 


A 


B C 


20. Area Theorem The ratio of the areas of two similar 
Ds is equal to the ratio of the squares of any two 
corresponding sides 
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Explanation If AABC ~ ADEF, 








Illustration 5: The areas of two similar As ABC 
and POR are 64 cm? and 121 cm’, respectively. If 
OR = 15.4 cm, find BC. 


Solution: Since AABC ~ АРОК 


P 
A /~ 
A У, Q R 


15.4 cm 





ar(AABC) | ВС? 
ar(APOR) ОР? 





(Area Theorem) 





| 64 _ BC? 8 BC 
"Ew. X9] 7 аза © 41 154 
BC - 11.2 cm 


21. The ratio of the areas of two similar triangles is 
equal to the 


(1) ratio of the squares of the corresponding medians 

(11) ratio of the squares of the corresponding altitudes 

(11) ratio of the squares of the corresponding angle 
bisector segments 


22. If two similar triangles have equal areas, then the 
Ds are congruent. 

23. In two similar triangles, the ratio of two corresponding 
sides is same as the ratio of their perimeters. 


24. Obtuse Angle Property ina AABC, if ZB is obtuse 


then AC? = AB? + BC? + 2 BC x BD 
where AD 1 BC 
A 








25. Acute Angle Property In a AABC, if ZC is acute, 
then AB? = AC? + BC? — 2BC x CD where AD 1 
BC 


LN 
B D C 


26. Apollonius Theorem The sum of the squares on 
any two sides of a triangle is equal to the sum of 
twice the square of the median, which bisects the 
third side and half the square of the third side. 


Explanation In the given AABC, 


A 


B D С 


1 
АВ? + АС? = 2AD? + 3 BC 
or AB? + AC? = 2[АР? + BD?] 


27. If a perpendicular is drawn from the vertex of the 
right angle of a right triangle to the hypotenuse, the 
triangles on each side of the perpendicular are similar 
to the whole triangle and to each 


other. Also the square of the perpendicular is equal 
to the product of the lengths of the two parts of the 


hypotenuse. 


Explanation In the figure given below, 


ABC 1s a right triangle, right angled at B and BD 1 AC, then 


B 
< 


А D С 
(i) AADB ~ AABC (AA Similarity) 
(ii) ABDC ~ AABC (AA Similarity) 
(iii) AADB ~ ABDC also BD? = AD x CD 
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Quadrilateral A plane figure bounded by four line 
segments AB, BC, CD and DA is called a quadrilateral, 
written as quad. ABCD or ZABCD. 


SECTION 3 QUADRILATERALS AND PARALLELOGRAMS 


(v) Trapezium A quadrilateral in which two opposite 


sides are parallel and two opposite sides are non- 
parallel is called a trapezium. 














Trapezium 


(vi) Kite A quadrilateral in which pairs of adjacent 
Various types of Quadrilaterals 
sides are equal is known as Kite. 








(i) Parallelogram А quadrilateral in which opposite 
sides are parallel is called parallelogram, written 


as less : 


(ii) Rectangle A parallelogram each of whose angles 
is 90° is called a rectangle, written as rect. ABCD. 





KEY RESULTS TO REMEMBER 











1. The sum of all the four angles of a quadrilateral is 
360°. 
2. In a parallelogram 
(1) opposite sides are equal. 
(11) opposite angles are equal. 
(11) each diagonal bisects the parallelogram. 
(iv) the diagonal bisect each other. 


Rectangle 


(iii) 


Square A rectangle having all sides equal is called 
a square. 





3. A quadrilateral is a ||gm 
(1) if both pairs of opposite sides are equal. 
or (ii) if both pairs of opposite angles are equal. 
or (ПШ) ШФе diagonals bisect each other. 


Rhombus А quadrilateral having all sides equal is or (iv)ifa pair of opposite sides are equal and parallel. 
called a rhombus 











Square 
Gv) 
4. The diagonals of a rectangle are equal. 


5. If the diagonals of a ||gm are equal, it is a rectangle. 


6. Diagonals of a rhombus are perpendicular to each 
other. 


7. Diagonals of a square are equal and perpendicular 
to each other. 
Rhombus 
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8. The figure formed by joining the mid-points of the 
pairs of consecutive sides of a quadrilateral is a ||gm. 
9. The quadrilateral formed by joining the mid-points 
of the consecutive sides of a rectangle is a rhombus. 


10. The quadrilateral formed by joining the mid-points 
of the consecutive sides of a rhombus is a rectangle. 


Polygon A closed plane figure bounded by line segments 
is called a polygon. 

The line segments are called its sides and the 
points of intersection of consecutive sides are called 
its vertices. An angle formed by two consecutive sides 
of a polygon is called an interior angle or simply an 
angle of the polygon. 


SECTION 4 


A polygon is named according to the number of sides, it 
has. 





8 [ нө | 
и 
2-0 


In general, a polygon of п sides is called n-gon. 
Thus, a polygon having 18 sides is called 18-gon. 
Diagonal of a Polygon Line segment joining any 
two non-consecutive vertices of a polygon is called its 
diagonal. 


Convex Polygon Ifall the (interior) angles of a polygon 
are less than 180°, it is called a convex polygon. In the 
figure given below, ABCDEF is a convex polygon. In 


fact, it is a convex hexagon. 
E D 


A B 
(In other words, a polygon is a convex polygon if the line 
segment joining any two points inside it lies completely 
inside the polygon). 


11. Ifthe diagonals of a quadrilateral are perpendicular to 
each other, then the quadrilateral formed by joining 
the mid-points of its sides, is a rectangle. 


12. The quadrilateral formed by joining the mid-points 
of the sides of a square, is also a square. 


POLYGONS 


Concave Polygon ІҒопе or more of the (interior) angles 
of a polygon is greater than 180° 1.е., reflex, it is called 


A 


B D < Concave polygon 


C 


concave (or re-entrant) polygon In the figure given 
below, ABCDEFG is a concave polygon. In fact, it is 
a concave heptagon. 


F D 


A B 


Exterior Angle of Convex Polygon If we produce a 
side of polygon, the angle it makes with the next side 
is called an exterior angle. In the diagram given below, 
ABCDE is a pentagon. Its side AB has been produced 
to P, then ZCBP is an exterior angle. 
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Corresponding to each interior angle, there 1s an 
exterior angle. Also, as an exterior angle and its 
adjacent interior angle make a straight line, we have 
an exterior angle adjacent interior angle — 180? 


Regular Polygon A polygon is called regular polygon if 
all of its sides have equal length and all its angles have 
equal size. 


Thus, in a regular polygon 

(1) all sides are equal in length. 

(11) all interior angles are equal in size. 
(11) all exterior angles are equal size. 


All regular polygons are convex. 


KEY RESULTS TO REMEMBER 


1. (a) If there is a polygon of n sides (n = 3), we 
can cut it into (и — 2) triangles with a common 
vertex and so the sum of the interior angles of 
a polygon of n sides would be 


(n — 2) x 180° = (n — 2) x 2 right angles 
= (2n — 4) right angles 
(b) If there is a regular polygon of n sides (л > 3), 
then its each interior angle is equal to 


шин 
n 


(c) Each exterior angle of a regular polygon of n 
sides is equal to 


= 





| | SECTION 5 CIRCLES AND TANGENTS 


Circle А circle is a set of all those points in a plane, 
each one of which is at given constant distance from a 
given fixed point in the plane. 


2. The sum of all the exterior angles formed by 
producing the sides of a convex polygon in the same 
order is equal to four right angles. 


Explanation If in a convex polygon Р,Р,Р.Р,Р,, all 
the sides are produced in order, forming exterior angles 

1, Z2, Z3, 24 and 45, then Z1 + Z2 + Z3 + Z4 + 
Z5 = 4 right angles. 














3. If each exterior angle of a regular polygon is x°, 





then the number of sides in the polygon = 


Greater the number of sides in a regular polygon, 
greater is the value of its each interior angle and 
smaller is the value of each exterior angle. 


4. Ifa polygon has n sides, then the number of diagonals 
of the polygon 


Е п(п—1) em 





The fixed point is called the centre and the given con- 
stant distance is called the radius of the circle. 


A circle with centre О and radius r is usually denoted 
by C(O, r). 


Tangent A line meeting a circle in only one point 
is called a tangent to the circle. The point at which 
the tangent line meets the circle is called the point 
of contact. 


Plane Geometry 


4. (Converse of above theorem) If the angles subtended 
EE by two chords at the centre of a circle are equal then 


the chords are equal. 





Explanation If Z1 = Z2, then AB = CD 


Secant A line which intersects a circle in two distinct 
points is called a secant line. 





KEY RESULTS TO REMEMBER 5. Equal chords of a circle are equidistant from the 


centre. 
1. The perpendicular from the centre of a circle to a 
chord bisects the chord. Explanation If the chords AB and CD of a circle are 


equal and if OX 1 AB and OY 1 CD then OX = OY. 





Explanation If ON 1 AB, then AN = NB. 
6. (Converse above theorem) Chords equidistant from 


[Notes 0000000) the centre of the circle are equal. 


Тк шог Ч above theorem is true and can be Explanation If OX 1 АВ OY 1 CD and OX = OY, 
р. then chords АВ = CD 


2. The line joining the centre of a circle to the midpoint 
of a chord is perpendicular to the chord. 


Explanation If AM = MB, then OM L AB. 


B D 
7. In equal circles (or in the same circle), equal chords 
cut of equal arcs. 
ant 127 8 


Explanation If the chords AB = CD, then arc AB = 
Cor. The perpendicular bisectors of two chords of a | are CD. 


circle intersect at its centre. 


3. Equal chords of a circle subtend equal angles at the 
centre. 


Explanation If AB = CD, then Z1 = Z2 Ё 
/ 
SH " A B QD 
<> 


cS 8. In equal circles (or in the same circle) if two arcs 
C AN subtend equal angles at the centre (or at the circum- 
M _ ference), the arcs are equal. 
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Explanation If ZBOA = ZXOY, then arc AB = arc XY 


or if ZBPA = ZXQY, then arc AB = arc XY. 





9. The angle subtended by an arc of a circle at the 
centre is double the angle subtended by it at any 
point on the remaining part of the circle. 

(The theorem is popularly known as Degree Measure 
Theorem). 


Explanation A circle, centre O, with ZAOB at the 
centre, ZACB at the circumference, standing on the 
same arc AB, then ZAOB = 2ZACB 


10. Angles in the same segment of a circle are equal. 


Explanation A circle, centre O, ZACB and ZADB 
are angles at the circumference, standing on the same 
arc, then 





ZACB = ZADB 
(angles in same arc) 
or 
(angles in same segment) 





11. The angle in a semicircle is a right angle. 


Explanation In the figure given below ZACB = 90° 
С 


12. (Converse of above theorem) The circle drawn with 
hypotenuse of a right triangle as diameter passes 
through its opposite vertex. 


Explanation The circle drawn with the hypotenuse 
AB of a right triangle ACB as diameter passes through 
its opposite vertex C. 


13. If ZAPB = ZAQB, and if Р, О are on the same side 
of AB, then A, В, О, P are concyclic 1.е., lie on the 
same circle. 


14. The sum of the either pair of the opposite angles of 
a cyclic quadrilateral is 180°. 


Explanation If ABCD is a cyclic quadrilateral, then 
A+ ZC = ZB + ZD = 180° 





15. (Converse of above theorem) If the two angles 
of a pair of opposite angles of a quadrilateral are 
supplementary then the quadrilateral is cyclic. 


16. If a side of a cyclic quadrilateral is produced then 
the exterior angle is equal to the interior opposite 
angle. 
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Explanation If the side AB of a cyclic quadrilateral 
ABCD is produced then Z1 = Z2. 


D C 


THEOREMS ON TANGENTS 


17. A tangent at any point of a circle is perpendicular 
to the radius through the point of contact. 


Explanation If AB is a tangent at a point P to a circle 
C (О, r) then PO L AB 





< > 
A P B 
18. (Converse of above theorem) A line drawn through 


the end of a radius and perpendicular to it, is a 
tangent to the circle. 


19. The lengths of two tangents drawn from an external 
point to a circle are equal. 

Explanation If two tangents AP and AQ are drawn from 

a point A to a circle C(O, r), then AP = AQ 


P 


Q 


20. If two chords AB and CD intersect internally (i1) or 
externally (1) at a point P then 


PA x PB = PC x PD 





(i) (1) 


21. If PAB is a secant to a circle intersecting the circle 
at A and B is a tangent segment then PA x PB = 
PT” (refer the figure below). 


(popularly known as Tangent-Secant theorem) 


22. Alternate Segment Theorem: 


In the figure below, if BAC is the tangent at A 
to a circle and if AD is any chord, then 


ZDAC = ZAPD and 
ZPAB = ZPDA 


(Angles in alternate segment) 


Р, D 


The converse of the above theorem is true. 


23. Iftwo circles touch each other internally or externally, 
the point of contact lies on the line joining their 
centres. 


Explanation If two circles with centre O, and O, 
which touch each other internally (1) or externally (ii), 
at a point A then the point A lies on the line О, О,, i.e., 
three points A, O, and O, are collinear. 


cio: 
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SOME USEFUL RESULTS 


1. There is one and only one circle passing through 
three non-collinear points. 


2. Two circles are congruent if and only if they have 
equal radii. 


3. Of any two chords of a circle, the one which is 
greater is nearer to the centre. 


4. Of any two chords of a circle, the one which is 
nearer to the centre is greater. 


5. If two circles intersect in two points, then the line 
through the centres is the perpendicular bisector of 
the common chord. 


6. Angle in a major segment of a circle is acute and 
angle in a minor segment is obtuse. 


7. If two tangents are drawn to a circle from an external 
point then 
(1) they subtend equal angles at the centre. 
(11) they are equally inclined to the segment, joining 
the centre to that point. 


Explanation In a circle C(O,r), A is a point outside 
it and AP and AQ are the tangents drawn to the circle 


Then, /1 = Z2 апа /3 = Z4 





Q 


24. Ifa circle touches all the four sides of a quadrilateral 
then the sum of opposite pair of sides are equal. 


Explanation If ABCD is a circumscribed quadrilateral. 


Then, AB + CD=AD+ BC 





25. If two chords AB and AC of a circle are equal, then 
the bisector of ZBAC passes through the centre O 
of the circle. 


NS. 


26. The quadrilateral formed by angle bisectors of a 
cyclic quadrilateral is also cyclic. 


Explanation If ABCD is a cyclic quadrilateral in 
which AP, BP, CR and DR are the bisectors of ХА, 
ZB, ZC and ZD, respectively, then quadrilateral PORS 
is also cyclic. 





27. A cyclic trapezium is isoceles and its diagonals are 
equal. 


Explanation If ABC cyclic trapezium such that 


AB || DC, then AD = BC and AC = BD 


A B 


28. If two opposite sides of a cyclic quadrilateral are 
equal, then the other two sides are parallel. 


Explanation A cyclic quadrilateral ABCD in which 
AD = BC 
Then, AB || CD 
D C 
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29. An isoceles trapezium is always cyclic. 
Explanation A trapezium ABCD in which AB || CD and AD = BC 


D C 


Then ABCD is a cyclic trapezium. 


| | EXERCISE- | | | 


1. An angle is equal to one-third of its supplement. Its (a) 90° (b) 75° 
measure is equal to: (c) 80° (d) 110° 
(a) 40° (b) 50° 6. In the given figure, АВ || CD and AC || BD. If ZEAC 
(c) 45° (d) 55° = 40°, ZFDG = 55°, ZHAB = x; then the value of 
2. The complement of 30920” is: x is: 
(а) 69240” (b) 59°40’ 


(с) 35980” (d) 159240! 
3. In the given figure, ОР bisect ZBOC and ОО bisects 
ХАОС. Then ZPOQ is equal to: 














+ > (a) 95° (b) 70° 
(a) 90° (b) 120° (oras е 
(с) 60° (d) 100° 7. Find the measure of ап angle, if six times its 
complement is 12° less than twice its supplement: 


4. In the given, AB || CD. Then X is equal to: (a) 48° (b) 96° 


(c) 24° (d) 58° 
8. If two parallel lines are intersected by a transversal, 
then the bisectors of the two pairs of interior angles 


























enclose a: 
(a) 290° (b) 300° (a) Trapezium (b) Rectangle 
(c) 280° (d) 285° (c) Square (d) none of these 

5. In the adjoining figure, AB || CD, t is the transversal, 9. In fig., AB || CD, Za is equal to: 
EG and FG are the bisectors of /ВЕЕ and ZDFE C R D 
respectively, then ZEGF is equal to: + 555 d 
t о<а 
PEE. 38? BY 
(a) 93° (b) 103° 
(c) 83° (d) 97° 


10. The complement of an angle exceeds the angle by 
60°. Then the angle is equal to: 
(a) 25° (b) 30° 
(c) 15° (d) 35° 





11. 


12. 


13. 


14. 


15. 


16. 
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In the following figure, ZB:ZC = 2 : 3, find ZB + 
ZG, 


D 
AL 130° 
B C 
(a) 120° (b) 52° 
(c) 78° (d) 130? 


In the given figure, ZB = ZC = 55? and ZD = 25°. 
Then: 
A 





B C 


iv, 


(a) BC « CA « CD 

(b) BC » CA » CA 

(c) BC « CA, CA > CD 

(d) BC > CA, CA « CD 

In a AABC, if 274A = ЗИВ = 6/С, Then ZA is equal 
to: 

(a) 60? (b) 30° 

(c) 90? (d) 120? 

A, B, C are the three angles of a A. If A — B = 15? 
and B — C = 30°. Then ZA is equal to: 

(a) 65? (b) 80? 

(c) 75? (d) 85? 

In AABC, the angle bisectors of ZB and ZC meet 
at O. If ZA = 70°, then ZBOC is equal to: 





A 
B G 
(a) 135° (b) 125° 
(c) 115? (d) 110° 


The sides AB and AC of AABC have been produced 
to D and E respectively. The bisectors of ZCBD and 
ВСЕ meet at О. If ZA = 40°, then ZBOC 15 equal 
to: 


17. 


18. 


19. 


20. 


21. 





A 
B, С 
D Е 
(а) 60° (b) 65° 
(с) 75° (d) 70° 


In the given figure, АМ 1 BC and AN is the bisector 
of ZA. What is the measure of ZMAN. 





(a) 17.5° (b) 15.5° 
(c) 20° (d) 25° 
A 
B oh x 30° C 





In the adjoining figure ZA + ZB + ZC + ZD + ZE 
+ ZF = 


D 
E C 
F B 
A 
(a) 270° (b) 300° 
(c) 360° (d) 330° 


In the given figure, DE || BC if AD = 1.7 cm, AB = 
6.8 cm and AC = 9 cm, find AE. 








A 
D E 
2 | 

(a) 2.25 cm (b) 4.5 cm 
(c) 1.25 cm (d) 2.5 cm 
In the given figure, AB || DC, find the value of x. 

D C 

О 
А В 

(a) x = 8 (0) х-9 
(с) х= 8 ог9 (d) x = 10 


If the bisector of an angle of A bisects the opposite 
side, then the A is: 
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22. 


23. 


24. 


25. 


26. 


27. 


(а) Scalene (b) Isosceles 

(c) Right triangle (d) None of these 

In the given figure ZOPR = 90°, ОК = 26 cm, РМ 
= 6 cm, MR = 8 ст and ZPMR = 90°, find the area 
of ДРОК. 











(а) 180 cm? 
(c) 120 cm? 


(b) 240 сш? 
(d) 150 cm? 


The areas of two similar As are 81 cm? and 144 
cm’. If the largest side of the smaller A is 27 cm, 


then the largest side of the larger A is: 
D 








A 
АР A 

27 cm x 
(a) 24 cm (b) 48 cm 
(c) 36 cm (d) None of these 
In the given figure, find the length of BD. 

A 

(a) 13.5 cm (b) 12 cm 
(c) 14.5 cm (d) 15 cm 
In the given figure ZBAD = САР. АВ = 4 ст, AC 


= 5.2 cm, BD = 3 cm. Find BC. 





A 
4 52 cm 
B C 
3cm D 
(a) 6.9 cm (b) 9.6 cm 
(c) 3.9 cm (d) 9.3 cm 


A ladder 15 m long reaches a window which is 9 
m above the ground on one side of street. Keeping 
its foot at the same point, the ladder is turned to 
the other side of the street to reach a window 12 m 
high. What is the width of the street: 

(a) 31 m (b) 12 m 

(c) 30 m (d) 21 m 

In, AABC, D and E are the mid-points of AB and 


AC respectively. Find the ratio of the areas of AADE 
and AABC. 


28. 


29. 


30. 


31. 


32. 


33. 


A 





(a) (b) 


(c) (d) 


A vertical stick 12 cm long casts a shadow 8 cm 
long on the ground. At the same time a tower casts 
the shadow 40 m long on the ground. Find the height 
of the tower. 

(a) 600 m (b) 160 m 

(c) 60 m (d) 52 m 


D and E are the points on the sides AB and AC 
respectively of AABC such that AD = 8 cm, BD = 
12 cm, AE = 6 cm and EC = 9 cm. Then find BC/ 
DE. 


Ajo wl 
cole Ble 


4 
TAN 

B C 
а) 2 0) 2 
(©) 2 (@ 


Іп an equilateral ЛАВС, if AD L BC, then: 

(a) ЗАВ? = 24D? (b) 248? = ЗАР? 

(c) ЗАВ? = 44D? (d) 44B? = 34D? 

In а right angled ДАВС, rt. angled at А, AD L BC. 
Then: 

(а) AD? = BD x СО (b) AD? = AB x AC 

(c) AD? = BD x АВ (d) AD? = CD x AC 

If ABCD is a ||gm and AC and BD be its diagonals, 
then: 

(а) АВ? + ВС? + CD? + РА? = AC? — BD? 

(b) AB? + BC? + CD? + DA? = АС? + BD? 

(с) 44D? = 2АС? + 2BD? 

(d) 4АВ? = 24C? — 2ВС? 





In the given figure, ZABD = ZCBD = ZPQB = 90°. 
Then: 
1 1 1] 1 1 1] 
а) ----- (b) -+-=— 
2 хк у 
1 1 1] 1 1 1 
() -+-=- (d ----- 
2 ух 2 


34. 


35. 


36. 


37. 


38. 
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A С 
I 

x y 
2 

В Q D 


The area of two similar As are 121 cm? and 81 cm? 
respectively. What is the ratio of their corresponding 
heights (altitudes): 


11 22 
a b) = 
шаг (5) S 


(c) п (d) None of these 
8 


1 
In the given figure, DE || BC and DE : BC = 3:5 
the ratio of the areas of AADE and the trapezium 
BCED. 





A 
р, E 
B С 
9 12 
== b) == 
(a) ЗЕ (b) 2 
3 9 
= d) — 
(c) 2 (d) T 


In a AABC, AD intersects ZA and BC. If BC = a, 
AC = b and AB - c, Then: 














8) cp. P** (b) cp - 4 

a b+c 

(c) cp = Pe*4b (d ср- ac 
bc ab 


In the given figure, what is the length of AD in terms 
of b and c: 








C 
D b 
B с 4 
2 2 
(a) bc (b) b +c 
b.c bc 
(с) XP эс” (ap С 
bc JD + с? 


ABC is а А in which АВ = AC and D is а point on 
AC such that BC? = AC x CD. Then: 

(a) BD = DC (b) BD = BC 

(c) BD = AB (d) BD = AD 


39. 


40. 


41. 


42. 


43. 





Two poles of ht. a and b metres are p metres apart 
(b > a). The height of the point of intersection of 
the lines joining the top of each pole to the foot of 
the opposite pole is: 














(8) 279 (b) 2 
ab a+b 
(c) ab (d) a+b 
a+b P 


ABC is a right A, right-angled at C. If AB = c, BC = 
a and СА = b and p is the length of the perpendicular 
from C on AB. Then: 


1 |] 1 11 1 
а) —+—=— b) —+—=— 
Gyr Ofte 
1 1 1 1 1 
— = — + — — = —_ + — 
(c) а? b? р? ( ) p а? Ь 
In the given figure DE||BC and AD : DB = 54, 
ar(ADFE) 
ar(ACFB) 
A 
D E 
B С 
25 25 
а) = (Б) — 
x 81 16 
16 
(c) — (4) 16 
25 81 
In the fig. XY || AC and XY divides triangular region 


ABC into two part equal in area. Тэн is equal 
to: за 








А 
X, 
B EK a 
1 J242 
= b 
шин (5) m 
1 42-1 
л d) N47! 
(c) 2 (d) Б 


A point O in the interior of a rectangular ABCD is 
joined with each of the vertices A, B, C and D. Then: 
(a) ОА? + ОС? = OP? - ОР? 
(b) 04? + OC? = OB? + OD? 


44. 


45. 


46. 


47. 


48. 


49. 


(с) ОА? = ОВ? = ОС? + OD? 

(4) ОА? + ОР? = ОВ? + ОС? 

In AABC, the median BE intersects AC at E, if BG = 
6 cm, where G is the centroid, then BE is equal to: 
(a) 7 cm (b) 9 cm 

(c) 8 cm (d) 10 cm 

If H is the orthocentre of AABC, then the orthocentre 
of AHBC is (fig. given): 














A 
M 
N 
B т С. 
(a) N (b) M 
(c) A (d) L 


If the sides of a triangle are produced then the sum of 
the exterior angles i.e., Za + Zb + Zc is equal to: 








(a) 180? 
(c) 360? 
Incentre of a triangle lies in the interior of: 

(a) an isosceles triangle only 

(b) any triangle 

(c) an equilateral triangle only 

(d) a right triangle only 

In a AABC, the bisectors of ZB and ZC intersect 
each other at apoint O. Then ZBOC is equal to: 


(b) 90° 
(d) 270° 


(a) 90—— Z4 (b) 12077 24 


1 
(©) 90% ZA (d) 1208-2424 
In a ААВС, the sides АВ and AC are produced to 
P and Q respectively. The bisectors of ZOBC and 
ZQCB intersect at a point О. Then ZBOC is equal 
to: 


1 
(a) 90°+ Л ZA (b) 90°— ; 2А 


1 
(c) 120^ 47 24 (d) 1209-2424 


50. 


51. 


52. 


53. 
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In the given figure, which of the following is true: 





(ах=а+В+у (6) х+В=а+у 
(ухку-РВ-а (Чх+а=В+у 
In the given figure, In а AABC, ZB = ZC. If AM is the 
bisector of ZBAC and AN L BC, then ZMAN is equal 


to: 
A 














B N M С 


1 


(a) (ев £0) (b) 504-48) 


(с) ZB+ ZC (d) 5(4B-20) 


In the given figure, side BC of AABC is produced to 
form ray BD and CE || BA. Then ZACD is equal to: 








(a) ZA — ZB (b) 77 + ZB) 
1 
(с) 24+ ZB (9) 2 (ZA- ZB) 
In the given figure, the side BC of a AABC is produced 


on both sides. Then Z1 + Z2 is equal to: 








4 > 
(a) ZA + 180° (b) 180° — ХА 
(c) 5 (44+ 180") (d) ZA + 90° 


54. 


55. 


56. 


57. 


S8. 
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In the figure, BD and CD are angle bisectors of ZABC 
and ZACE, respectively. Then ZBDC is equal to: 





(a) ZBAC (b) 24ВАС 


(c) “ВАС (d) = ВАС 


In fig, AB = AC, D is a point on AC and Е on AB 
such that AD = ED = EC = BC. Then ZA:ZB: 


(a) 1:2 (b) 2:1 

(c) 3:1 (d) 1:3 

The diagonals of a rectangle ABCD meet at 0. If 
ZBOC = 44°, then ZOAD is equal to: 


D с 
ы 
PT 
2 B 
(a) 90° (b) 60° 
(c) 100° (d) 68° 


PQRS is a square. The ZSRP is equal to: 


22 
ж 


Р 0 
(a) 45° (b) 90° 
(c) 100° (d) 60° 


ABCD is a rhombus with ZABC = 56°, then ZACD 
is equal to: 


A D 
б 
62° 
A5 Q 
B C 
(a) 90° (b) 60° 
(с) 56° (d) 62° 


59. 


60. 


61. 


62. 


63. 





ABCD is a parallelogram and X, Y are the mid-points 
of sides AB and CD respectively. Then quadrilateral 
AXCY is a: 

D Ү C 








A X В 
(b) rhombus 
(d) rectangle 


(a) parallelogram 
(c) square 

X, Y are the mid-points of opposite sides AB and 
DC of a parallelogram ABCD. AY and DX are joined 
intersecting in P; CX and BY are joined intersecting 
in Q. Then PXQY is a: 








D Y C 
A X B 

(a) Rectangle (b) Rhombus 
(c) Parallelogram (d) Square 


P is the mid-point of side AB to a parallelogram 

ABCD. A line through B parallel to PD meets DC 

at О and AD produced at К. Then BR is equal to: 
A {Р В 











1 
(а) ВО (b) 5 
(с) 2ВО (а) None of these 
ABCD is a trapezium in which AB || CD. M and N 


are the mid-points of AD and respectively. If AB = 
12 cm an MN = 14 cm. Find CD. 
A B 


D С 
(а) 2 cm (b) 5 cm 
(c) 12 cm (d) 16 cm 
PQRS is a parallelogram. PX and QY are, respectively, 


the perpendicular form P and Q to SR and SR 
produced. The PX is equal to: 


Plane Geometry 





64. 


65. 


66. 


67. 








EA R Y 
(b) 20Y 
(d) XR 


(a) QY 
1 
(c) -0 
2 
In a AABC, P, O and R are the mid-points of sides 
BC, CA and AB respectively. If AC = 21 cm, BC = 


29 cm and AB = 30 cm. The perimeter of the quad. 
АКРО is: 


A 
R Q 
B P C 
(a) 91 cm (b) 60 cm 
(c) 51 cm (d) 70 cm 


ABCD is a parallelogram. P is a point on AD such 
that AP = 54D and Q is a point on BC such that 


СО- ‚ВС. Then AQCP is a: 


D С 
” 0 
А В 
(а) Parallelogram (b) Rhombus 
(с) Rectangle (4) Square 


Find the measure of each angle of a parallelogram, if 
one of its angles is 30° less than twice the smallest 
angle. 





(a) 60°, 100°, 90°, 20° 

(b) 80°, 40°, 120°, 90° 

(c) 100°, 90°, 90°, 80° 

(d) 70°, 110°, 70°, 110° 

ABCD is a trapezium in which AB || DC and AD = 
BC. If P, O, R, S be respectively the mid-point of 
BA, BD and CD, CA. The PORS is a: 

D R C 


d 


U 


A Р В 





(a) Rhombus 
(c) Parallelogram 


(b) Rectangle 
(d) Square 


68. ABCD is a trapezium and P, Q are the mid-points 


of the diagonals AC and BD. Then РО is equal to: 








1 
b) = 
(b) 5 (CD) 


1 
(a) 2048) 


(c) RT - CD) (d) ZUB +CD) 


69. ABCD is a parallelogram, E is the mid-point of AB 


and CE bisects ZBCD. The ZDEC is: 








D С 
А ! Е f B 
(a) 60° (b) 90° 
(c) 100° (d) 120° 


. The angles of a quadrilateral are respectively 100°, 


98° and 92°. The fourth angle is equal to: 


(a) 90° (b) 95° 
(c) 70° (d) 75° 
. The measure of each angle of a regular hexagon is: 
(a) 110° (b) 130° 
(c) 115° (d) 120° 


. The interior angle of a regular polygon is 108°. The 


number of sides of the polygon is: 


(a) 6 (b) 7 
(c) 8 (d) 5 
. The number of diagonals in a hexagon is: 
(a) 9 (b) 8 
(c) 10 (d) 7 


. If the number of diagonals of a polygon is 27, then 


the number of sides is: 
(a) 10 (b) 9 
(c) 11 (d) 6 


. One angle of a pentagon is 140°. If the remaining 


angles are in the ratio 1:2:3:4. The size of the greatest 
angle is: 
(a) 150° 
(c) 160? 


(b) 180° 
(d) 170° 


76. 


77. 


78. 


79. 


80. 


81. 


82. 
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The exterior angle of a regular polygon is 5 of its 


interior angle. The number of the sides of the polygon 
is: 

(a) 9 
(c) 10 


(b) 8 

(d) 12 

The ratio of the measure of an angle of a regular 
octagon to the measure of its exterior angle is: 

(a) 3:1 (b) 2:1 

(c) 1:3 (d) 1:2 


ABCDE is a regular pentagon. Diagonal AD divides 


ZCDE in to parts, then the ratio of шавж is equal 
to: ZADC 

(a) 3:1 (b) 1:4 

(c) 1:3 (d) 1:2 


The difference between an exterior angle of (и — 1) 
sided regular polygon and an exterior angle of (n — 2) 
sided regular polygon is 6°, then the value of n is: 
(a) 14 (b) 15 

(c) 13 (d) 12 

The radius of a circle is 13 cm and the length of 
one of its chords is 10 cm. What is the distance of 
the chord from the centre: 

(a) 10 cm (b) 15 cm 

(c) 12 cm (d) 9 cm 


In the given figure, ABCD is a cyclic quadrilateral 
whose side AB is a diameter of the circle through 
A, B and C. If ZADC = 130°, find ZCAB. 


С 
130° 
D$ 
A B 


(a) 40? (b) 50? 

(c) 30? (d) 130° 

In the given figure, O is the centre of the circle, Find 
ZCBD. 


—_ 





(а) 140° 
(с) 40° 


(b) 50° 
(d) 130° 


83. 


84. 


85. 


86. 


87. 





In a AABC, ZB is a right angle, AC = 6 cm апа 2 
is the mid-point of AC. Find the length of BD. 

A 

D 

B С 
(а) 4 ст (b) 6 cm 
(c) 3 cm (d) 4.5 cm 
A cyclic quadirateral whose opposite angles are equal, 


is a: 

(a) Parallelogram but not a rhombus 

(b) Rhombus 

(c) Rectangle 

(d) Square but not a rectangle 

In the given figure, ST is a diameter of the circle 
with centre О and РО is the tangent at a point R. 
If ZTRQ - 40, what is ZRTS: 


| 
| 
A 
S P 
(a) 40° (b) 50° 
(c) 60° (d) 30° 


In the given figure, TP and ТО are tangents to the 
circle. If ZPAQ = 70°, what is ZPTQ? 





(a) 30° (b) 45° 

(c) 60° (d) 40° 

In the given figure, PA and PB are tangents from a 
point P to a circle such that PA = 8 cm and ZAPB 
= 60°. What is the length of the chord АВ? 





88. 


89. 


90. 


91. 


92. 


(a) 8 cm (b) 10 cm 
(c) 6 cm (d) 12 cm 
In the given figure, TAS is a tangent to the circle at 


the point A. If ZOBA = 32°, what is the value of x: 
TA 








(a) 64° 
(c) 58° 
In the given figure, a circle touches all the four sides 
of quadrilateral ABCD whose sides AB = 6 cm, BC 
= 7 cm and CD = 4 cm. Find AD. 


P B 
A 
S 
D Q 
R 
C 


(a) 5 cm (b) 4 cm 
(c) 3 cm (d) 2 cm 


AB and CD are two parallel chords of a circle such that 
AB = 10 cm and CD = 24 cm. If the chords are on 
opposite sides of the centre and the distance between 
them is 17 cm, what is the radius of the circle: 

(a) 14 cm (b) 10 cm 

(c) 13 cm (d) 15 cm 

In the given figure, two circle with centres 4 and B 
of radii 5 cm and 3 cm touch each other internally. 


If the perpendicular bisector of segment AB meets 
the bigger circle in P and О, find the length of РО. 


cu 
Q 


(b) 40* 
(d) 50° 


(а) 44/6 ст (b) /24 em 
(c) 8/3 om (d) 4/3 cm 


In the given figure O is the centre of the circle and 
PT is a tangent at 7. If PC = 3cm, PT = 6 cm, 
calculate the radius of the circle. 


93. 


94. 


95. 
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ХОТ" | 


(a) 9 cm (b) 4.5 cm 
(c) 8 cm (d) 12 cm 


With the vertices of a AABC as centres, three circles 
are described, each touching the other two externally. 
If the sides of the A are 9 cm, 7 cm and 6 cm, find 
the radii of the circles: 


BS 
(a) 4cm, 7ст and 3cm 
(b) 7cm, 5cm and 2cm 
(c) 5cm, 4cm and 3cm 
(d) 4cm, 5cm and 2cm 
In the given figure, ABCD is a quadrilateral in which 
ZO = 90. A circle C(0, r) touches the sides AB, BC, 


CD and DA at Р, О, R, S respectively. If BC = 38 cm, 
CD = 25 cm and BP = 27 cm, find the value of r. 


D 




















A 
(a) 14 cm (b) 15 cm 
(c) 10 cm (d) 16 cm 
In the given figure, ABC is an isosceles A in which 


AB = AC. A circle through B touches AC at its mid- 
point D and intersects AB at P. Then which of the 
following is correct: 


A 
Р, 
D 
B С 
2.5 
(a) AP= зав (0) АР- — 48 
4 1 
(c) AP= 248 (4) АР- 248 


96. 


97. 


98. 


99. 


100. 
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ABC is a right angled A with BC = 6 cm and AB = 
8 cm. A circle with centre O is inscribed in AABC. 
The radius of the circle is: 

(a) 4 cm (b) 3 cm 

(c) 2 cm (d) 1 cm 

If all the sides of a parallelogram touch a circle, 
then the parallelogram is a: 

(a) Rectangle (b) Rhombus 

(c) Square (d) None 

In the given figure, O is the centre of a circle. If 
ZAOD = 140° and ZCAB = 50°, what is ZEDB: 








(a) 70° (b) 40° 

(c) 60° (d) 50° 

PBA and PDC are two secants. AD is the diameter 
of the circle with centre at O. ZA = 40, ZP = 20°. 
Find the measure of ZDBC. 





(a) 30° (b) 45° 
(c) 50° (d) 40° 

In the given figure, O is the centre of the circle. 
Then Zx + Zy is equal to: 





101. 


102. 


103. 


104. 





OP (b) == 
(с) Zz (а) None 
In a circle of radius 5 cm, АВ and АС are two equal 


chords such that AB = AC = 6 cm. What is the length 
of the chord BC. 


(a) 9.6 cm (b) 11 cm 
(c) 12 cm (d) 9 cm 
In the given figure O is the centre of incircle for 


AABC. Find ZBOC if ZBAC = 40°. 








(a) 100° (b) 120° 
(c) 90° (d) 110° 
If an equilateral triangle ABC be inscribed in a circle, 


then the tangents at their vertices will form another A. 
(a) scalene (b) equilateral 

(d) Right A 

The radius of the incircle of a A is 4 cm and the 
segments into which one side is divided by the point 
of contact are 6 cm and 8 cm, then the length of the 
shortest side of the A is: 

(a) 12 cm (b) 15 cm 

(c) 13 cm (d) 14 cm 


(c) Isosceles 


Plane Geometry 





EXERCISE-2 
(BASED ON MEMORY) 


1. If the height of the equilateral triangle is 245 em, 


then determine the area (in cm?) of the equilateral 
triangle. 


(a) 6 (b) 243 
(c) 443 (d) 12 
[SSC CHSL (1042) Tier-I CBE, 2018] 


. In triangle XYZ, G is the centroid. If XY = 11cm, 
YZ = 14cm and XZ = 7 cm, then what is the value 
(in cm) of GM? 


X 
Y M Z 

(a) 6 (b) 4 

(c) 2 (d) 3 


[SSC CGL Tier-II CBE, 2018] 


. In the given figure, triangle PQR is a right angled 
triangle at Q. If PQ = 35 cm and QS = 28 cm, then 
what is the value (in cm) of SR? 


P 
S 
Q R 
(a) 35.33 (b) 37.33 
(c) 41.33 (d) 43.33 


[SSC CGL Tier-I CBE, 2018] 


. In the given figure, ABC is a right angled triangle. 
ZABC = 90° and ZACB = 60°. If the radius of the 
smaller circle is 2 cm, then what is the radius (in 
cm) of the larger circle? 

A 





(a) 4 (b) 6 
(c) 4.5 (d) 7.5 
[SSC CGL Tier-II CBE, 2018] 


. PQRS is a square whose side is 16 cm. What is 


the value of the side (in cm) of the largest regular 
octagon that can be cut from the given square? 


(a) 8-42 (b) 1648/2 
(c) 16/2 -V16 (d) 16-42 


[SSC CGL Tier-II CBE, 2018]) 


. In the given figure, ABCD is a square whose side 


is 4 cm. P is a point on the side AD. What is the 
minimum value (in cm) of BP + CP? 











D C 
P 
A B 
(а) 4,5 (b) 4/4 
(с) 643 (4) 45/6 


[SSC CGL Tier-II CBE, 2018]) 


. If a regular polygon has 5 sides then the measure 


of its interior angle is greater than the measure of 
its exterior angle by how many degrees? 
(a) 60? (b) 36? 
(c) 90? (d) 100? 
[SSC CHSL (10-2) Tier-I CBE, 2018] 


. In the given figure, CD and AB are diameters of 


circle and AB and CD are perpendicular to each 
other. LQ and SR are perpendiculars to AB and CD 
respectively. Radius of circle is 5 cm, PB:PA = 2:3 
and CN:ND = 2:3. What is the length (in cm) of 
SM? 





10. 


11. 


12. 
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(a) [645-3] 
(с) | 2V5)-1] 


(5 [ 445-2] 
(9 [2-1] 


[SSC CGL Tier-II CBE, 2018] 


. In the given figure, P is the centre of the circle. If 


QS = PR, then what is the ratio of ZRSP to the 





ZTPR? 
T 
S ZS, 
(a) 1:4 (b) 2:5 
(c) 1:3 (d) 2:7 


[SSC CGL Tier-II CBE, 2018] 


In the given figure, B and C are the centres of the 
two circles. ADE is the common tangent to the two 
circles. If the ratio of the radius of both the circles 
is 3:5 and AC = 40, then what is the value of DE? 





Е 
D 
A e 
B 
(a) 3415 (b) 5/15 
(с) 64/15 (d) 4.5 


[SSC CGL Tier-II CBE, 2018]) 


The radius of two circles is 3 cm and 4 cm. The 
distance between the centres of the circles is 10 cm. 
What is the ratio of the length of direct common 
tangent to the length of the transverse common 
tangent? 


(a) 451: 68 (b) 433 : 17 
(c) 466 : v51 (d) V28 : V17 


[SSC CGL Tier-II CBE, 2018]) 


AABC is equilateral triangle. O is the point of 
intersection of altitudes AL, BM and CN. If OA = 
16 cm, what is the semi-perimeter (in cm) of the 
triangle ABC? 


(a) 845 (b) 1243 
(c) 1643 (d) 2443 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


13. 


14. 


15. 


16. 


17. 


18. 


19. 





DEF is an isosceles triangle such that DE = DF = 
60 cm and EF = 96 cm. DG is a median to base 
EF. What is the length (in cm) of DG? 
(a) 22 (b) 36 
(c) 24 (d) 32 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
The side BC of AABC is produced to D. If ZACD 


= 114° and ZABC = (2) “ВАС, what is the value 


(in degrees) of ZBAC? 
(a) 36 (b) 48 
(c) 76 (d) 84 

[SSC CGL Tier-I (CBE), 2017] 
In APQR, ZP:ZQ:ZR - 1:3:5. What is the value (in 
degrees) of ZR — ZP? 
(a) 30 
(c) 45 


(b) 80 

(d) 60 
[SSC CAPFs ASI & Delhi Police SI, 2017] 
In triangle POR, the sides PQ and PR are produced 
to A and B respectively. The bisectors of ZAQR and 
ZBRQ intersect at point O. If ZQOR = 50, what is 
the value (in degree) of ZQPR? 
(a) 50 (b) 60 
(c) 80 (d) 100 

[SSC CGL Tier-I (CBE), 2017] 

In a triangle РОК, ZQ = 90°. If PQ = 12 cm QR 
= 5 cm, then what is the radius (in cm) of the 
circumcircle of the triangle? 
(a) 5 (b) 6 


(а) 642 
[SSC CGL Tier-I CBE, 2017] 
PQRA is a rectangle, AP = 22 cm, PQ = 8 cm. 
AABC is a triangle whose vertices lie on the sides 
of PQRA such that BQ = 2 cm and QC = 16 cm. 


Then the length of the line joining the mid points 
of the sides AB and BC is 


(c) 6.5 


(a) 4/2 ст 
(c) 6 cm 


(b) 5 cm 

(d) 10 cm 
[SSC CGL Tier-II (CBE), 2017] 
In the given figure, QRTS is a cyclic quadrilateral. 
If PT = 5 cm, SQ = 4 cm, PS = 6 cm and ZPQR 
= 63°, then what is the value (in cm) of TR? 


Plane Geometry 





20. 


21. 


22. 


23. 


24. 


Р 
9 
5 
Q R 
(a) 3 (b) 7 
(c) 9 (d) 15 


[SSC CHSL Tier-I CBE, 2017] 


In the given figure, a circle touches quadrilateral 
ABCD. If AB = 2x + 3, BC = 3x - 1. CD=x+6 
and DA = x + 4, then what is the value of x? 


A B 
C 
D 
(a) 3 (b) 4.5 
(c) 6 (d) 6.5 


[SSC CGL Tier-I (CBE), 2017] 


The lengths of the sides of a triangle area a, b and 
c respectively. If à? + b? + с? = ab + bc + ca, then 
the triangle is: 
(a) isosceles 
(c) scalene 


(b) equilateral 

(d) right-angled 
[SSC CGL Tier-I (CBE), 2016] 
BD and CE are two medians of the triangle ABC. 
If EO = 7 cm. then the length of CE is 
(a) 28 cm (b) 14 cm 
(c) 21 cm (d) 35 cm 

[SSC CGL Tier-I (CBE), 2016] 

The lengths of side AB and side BC of a scalene 
triangle ABC are 12 cm and 8 cm respectively. The 
size of angle C is 90°. Find the approximate length 
of side AC. 
(a) 12 
(c) 14 


(b) 9 
(d) 16 
[SSC CGL Tier-I (CBE), 2016] 


AABC is a triangle. PQ is line segment intersecting 
AB in P and AC in Q and PQ || BC. The ratio of 
AP:BP = 3:5 and length of PQ is 18 cm. The length 
of BC is 

(a) 28 cm 
(c) 84 cm 


(b) 48 cm 
(d) 42 cm 
[SSC CGL Tier-II (CBE), 2016] 


25. 


26. 


27. 


28. 


29. 


In the adjoining figure ZAOC = 140 where O is the 
centre of the circle then ZABC is equal to: 


<> 
P C 
i » 2 
B 
(а) 110° (b) 100° 
(с) 90° (d) 40° 
[SSC CAPFs (СРО) SI & ASI, Delhi Police, 


2016] 


A square is inscribed in a quarter-circle in such a 
manner that two of its adjacent vertices lie on the two 
radii at an equal distance from the centre, while the 
other two vertices lie on the circular arc. If the square 
has sides of length x, then the radius of the circle is 





16x 2x 
(a) 544 (b) J 

V5x 

Rie d x 
(c) E (d) V2. 


[SSC, 2015] 


The measure of an angle whose supplement is three 
times as large as its complement is 


(a) 30° (b) 45° 
(c) 60° (d) 75? 

[SSC, 2015] 
Two chords of length a unit and b unit of a circle 


make angles 60? and 90? at the centre of a circle 
respectively, then the correct relation is 


(a) b = N2a (b) b = 2a 
(c) b= 3a (d) b=sa 


[SSC, 2015] 


In a parallelogram PQRS, angle P is four times of 
angle Q, then the measure of ZR is 
(a) 36° (b) 72° 
(c) 130° (d) 144° 
[SSC, 2015] 


. A tangent is drawn to a circle of radius 6 cm from a 


point situated at a distance of 10 cm from the centre 
of the circle. The length of the tangent will be 
(a) 4 ст (b) 5 ст 
(c) 8 cm (d) 7 cm 
[SSC, 2015] 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


A ship after sailing 12 km towards south from a 
particular place covered 5 km more towards east. 
Then the straightway distance of the ship from that 


place is 
(a) 18 km (b) 15 km 
(c) 13 km (d) 11 km 


[SSC, 2015] 


A and B are centres of two circles of radii 11 cm and 
6 cm, respectively. PQ is a direct common tangent 


to the circles. If AB = 13 cm, then length of PO 
will be 

(a) 8.5 cm 
(c) 12 cm 


(b) 17 cm 
(d) 13 cm 
[SSC, 2015] 


Given that the ratio of altitudes of two triangles is 
4 : 5, ratio of their areas is 3 : 2. The ratio of their 
corresponding bases is 
(a) 5:8 
(с) 8:5 


(b) 15:8 
(d) 8 : 15 
[SSC, 2015] 


AB and CD are two parallel chords of a circle of 
lengths 10 cm and 4 cm respectively. If the chords 
are on the same side of the centre and the distance 
between them is 3 cm, then the diameter of the circle 
is 


(a) 2421 cm (b) 24/29 cm 
(c) V21 cm (d) V29 cm 


[SSC, 2015] 


In triangle ABC, DE || BC where D is a point on 
AB and E is a point on AC. DE divides the area of 
A ABC into two equal parts. Then DB : AB is equal to 


(а) (/2—1):/2 (b) (V2 +1):-V2 
(с) 42: (42 +1) (d) 42:(/2-1) 


[SSC, 2015] 


If O is the circumcentre of a triangle ABC lying 
inside the triangle, the Z OBC + Z BAC is equal to 
(a) 110? (b) 90* 
(c) 60? (d) 120° 

[SSC, 2015] 


The interior angle of a regular polygon exceeds its 
exterior angle by 108°. The number of sides of the 
polygon 1s 
(a) 14 
(c) 16 


(b) 12 
(d) 10 
[SSC, 2015] 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


In ДАВС, ZBAC = 90' and AD L BC. If BD = 3 
cm and CD - 4 cm, then the length (in cm) of AD 
is 


(a) 6 (b) 243 
(c) 3.5 (d) 5 

[SSC, 2015] 
AD is perpendicular to the internal bisector of ZABC 


of AABC. DE is drawn through D and parallel to 
BC to meet AC at E. If the length of AC is 12 cm, 
then the length of AE (in cm.) 1s 


(a) 6 (b) 8 
(c) 3 (d) 4 

[SSC, 2015] 
The centroid of a A ABC is G. The area of A ABC 
is 60 cm?. The area of AGBC is 
(a) 10 cm? (b) 20 cm? 
(c) 40 cm? (d) 30 cm? 

[SSC, 2015] 
Quadrilateral ABCD is circumscribed about a circle. 


If the lengths of AB, BC, CD are 7 cm, 8.5 cm and 
9.2 cm respectively, then the length (in cm) of DA 
is 


(a) 10.7 (b) 16.2 
(c) 7.2 (d) 7.7 

[SSC, 2015] 
The measures of two angles of a triangle is in the 


ratio 4:5. If the sum of these two measures is equal 
to the measure of the third angle. Find the smallest 
angle. 
(a) 50 
(c) 40 


(b) 10 
(d) 90 
[SSC, 2015] 


If PQRS is a rhombus and Z SPQ = 50°, then < 
RSQ is: 


(a) 45° (b) 55° 
(c) 65° (d) 75° 

[SSC, 2015] 
If two supplementary angles differ by 44°, then one 
of the angle is: 
(a) 65° (b) 68° 
(c) 72° (d) 102° 

[SSC, 2015] 
If two medians BE and CF of a triangle ABC, 


intersect each other at G and if BG = CG, Z BGC 
= 60°, BC = 8cm, then area of the triangle ABC 
18: 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


(b) 48 сш? 
(d) 9643 cm? 


(a) 4843 cm? 
(c) 6445 cn? 
[SSC, 2015] 
ABC is a cyclic triangle and the bisectors of 
Z BAC, Z ABC and Z BCA meet the circle at P, 
Q and R respectively. Then the angle Z RQP is: 


С А 
90° += b) 90° -— 
(a) 2 (b) 5 


В В 
907---- d) 907--- 
(с) 2 (4) 2 


[SSC, 2015| 
ABC is a triangle and the sides AB, BC and CA are 
produced to E, F and G respectively. If Z CBE = 
Z ACF = 130°, then the value of Z GAB is: 
(a) 80° (b) 130° 
(c) 90° (d) 100° 

[SSC, 2015] 
In a rhombus ABCD, Z A = 60? and AB = 12cm. 
Then the diagonal BD is: 
(a) 6 cm (b) 12 cm 
(c) 10 cm (d) 243 ст 

[SSC, 2015] 


^.3x4l. 
If TE then the value of ж 15: 
x x +7х+1 


(b) 2 


1 
Ms 


3 

(a) 7 
(c) 1 
[SSC, 2015] 


The ratio of each interior angle to each exterior angle 
of a regular polygon is 3:1. The number of sides of 
the polygon is: 
(a) 7 
(c) 9 


(b) 8 
(d) 6 
[SSC, 2015] 


O is the incentre of APQR and ZQPR = 50°, then 
the measure of ZQOR is:- 
(a) 130° (b) 100° 
(c) 125° (4) 115° 
[SSC, 2015] 


O is the circumcentre of AABC. If ZBAC = 85° 
ZBCA = 75°, the ZOAC is equal to:- 
(a) 70° (b) 50° 
(c) 40° (d) 60° 
[SSC, 2015] 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


ABCD is a cyclic quadrilateral. Diagnals AC and 
BD meets at P. If ZAPB = 110° and ZCBD = 30°, 
then ZADB measures- 
(a) 55° 
(c) 80° 


(b) 30° 
(d) 70° 
[SSC, 2015] 


The internal bisectors of the ZB and ZC of the 
ZABC, interest at O. If ZA = 100°, then the measure 
of ZBOC is:- 
(a) 130° 
(c) 110° 


(b) 140° 
(d) 120° 

[SSC, 2015] 
area(APQR) 256 
агеа(ААВС) 441 


and PR = 12cm. then AC is equal to? 
(a) 16 cm (b) 15.75 cm 
(c) 12 J2 cm (d) 15.5 cm 


Given that: AABC ~ APQR, If 


[SSC, 2015] 


In AABC, D and E are two mid points of sides AB 
and AC respectively. If ZBAC = 40° and ZABC = 
65° then ZCED is :- 
(a) 75° 

(c) 130° 


(b) 125° 
(d) 105° 

[SSC, 2015] 
Let C1 and C2 be the inscribed and circumscribed 


circles of a triangle with sides 3cm, 4cm, and 5cm 
then area of СІ is area of C2 


9 9 
= b) 2. 
(а) т © = 
4 16 
© = @ = 


[SSC, 2015] 


С 15 the centrioid of AABC. The medians AD and 
BE intersect at right angles. If the lengths of AD 
and BE are 9 cm and 12 cm respectively; then the 
length of AB (in cm) is? 
(a) 10 (b) 10.5 
(c) 9.5 (d) 11 

[SSC, 2015] 


If the three angles of a triangle are: 
МЕЛЕРІ апа (узе then the 
triangle is: 

(a) Scalene 

(c) right angled 


(b) isocsceles 
(d) equilateral 
[SSC, 2015] 
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60. 


61. 


62. 


63. 


64. 


65. 


66. 


If the number of vertices, edges and faces of a 
rectangular parallelepiped are denoted by v, e and f 
respectively, the value of (v — e + f) is 
(a) 4 (b) 2 
(c) 1 (d) 0 

[SSC, 2015] 


If the measure of three angles of a triangle are in 
the ratio 2 : 3 : 5, then the triangle is: 
(a) equilateral (b) isocsceles 
(b) Obtuse angled (d) right angled 
[SSC, 2015] 


If the sum and difference of two angles are = radian 


and 36° respectively, then the value of smaller angle 
22 


in degree taking the value of П as — is: 
(a) 60° (b) 48° 
(c) 52° (d) 56° 


[SSC, 2015] 


Internal bisectors of ZQ and ZR of APQR intersect 
at O. If ZROQ - 96? the the value of ZRPQ is: 
(a) 12? (b) 6° 
(c) 36? (d) 24? 

[SSC, 2015] 


If D, E and F are the mid points of BC, CA and AB 
respectively of the AABC then the ratio of area of 
the parallelogram DEFB and area of the trapezium 
CAFD is: 
(a) 1:3 
(c) 3:4 


(0) 1:2 
(d) 2:3 

[SSC, 2015] 
a and b are two sides adjacent to the right angle 
of a right-angle triangle and p is the perpendicular 
drawn to the hypotenuse from the opposite vertex. 
Then p? is equal to: 


1 1 
(а) @ +h? (b) ЖЕЛШЕР 
a b 
ab (д gp 
(c | _ 
) түр? a —b 


[SSC, 2014] 
Two chords of lengths a metres and b metres 
subtend angles 60?and 90? at the centre of the circle, 
respectively. Which of the following is true? 


(а) b= V2a (b) а= 2b 


(с) a = 2b (c) b = 2a 
[SSC, 2014] 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


In a A ABC, ZA 2B + ZC- 140°, then ZB is: 


(a) 50? (b) 80? 
(c) 40? (d) 60° 

[SSC, 2014] 
The radius of a circle is 6 cm. The distance of a 


point lying outside the circle from the centre is 10 
cm. The length of the tangent drawn from the outside 
point to the circle is: 


(a) 5 cm (b) 6 cm 
(c) 7 cm (d) 8 cm 

[SSC, 2014] 
If ABCD is a cyclic quadrilateral in which 
ZA=4x°, ZB=7x°, ZC 5 5у°, ZD= y*,thenxyis: 
(a) 3:4 (b) 4:3 
(c) 5:4 (d) 4:5 

[SSC, 2014] 
G is the centroid of the equilateral AABC. If AB = 


10 cm, then length of AG is: 


(a) 553 om (b) 10V3 om 
3 3 
(c) 543 cm (d) 10/3 ст 


[SSC, 2014] 
Two chords AB and CD of a circle with centre 


О, intersect each other at P. If “AOD = 100° and 
ZBOC = 70°, then the value of ZAPC is 


(a) 80° (b) 75° 
(c) 85° (d) 95° 

[SSC, 2014] 
ABCD is a cyclic quadrilateral and AD is a diameter. 
If ZDAC =55°, then value of ZABC is: 
(a) 55° (b) 35° 
(c) 145° (d) 125° 


[SSC, 2014] 
In AABC a straight line parallel to BC intersects AB 
and AC at D and E, respectively. If AB = 2AD, then 
DE:BC is: 


(a) 2:3 (b) 2:1 
(c) 1:2 (d) 1:3 

[SSC, 2014] 
ABC is an isosceles triangle such that AB = AC and 


AD is the median to the base BC with ZABC = 35°. 
Then ZBAD is: 


(a) 35? (b) 55? 
(c) 70? (d) 110° 

[SSC, 2014] 
A man goes 24 m due west and then 10 m due north. 
Now, the distance of him from the starting point 1s: 
(a) 17 m (b) 26 m 
(c) 28 m (d) 34 т 


[SSC, 2014] 
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76. 


Tle 


78. 


79. 


80. 


81. 


82. 


ABC is a right angled triangle, B being the right 
angle. Mid-points of BC and AC are respectively 
B’ and A’. Area of AA’B’C is 


1 

(a) P x area of AABC 
2 

(b) 5 x area of AABC 
1 

(c) Fi x area of AABC 


(d) 2 x area of AABC 


[SSC, 2014] 
‘O’ is the centre of the circle, АВ is a chord of the 


circle, OM 1 AB. If AB = 20 cm, OM = 2/1 
cm, then radius of the circle is 
(a) 15 cm (b) 12 cm 
(c) 10 cm (d) 11 cm 
[SSC, 2014] 
If the angles of a triangle ABC are in the ratio 2 : 
3 : 1, then the angles СА, В, С is 
(a) ZA = 60°, Z B = 90°, ZC = 30° 
(b) ZA = 40°, Z B =120°, ZC = 20? 
(с) ZA = 20°, ZB=60°, ZC = 60° 
(d) ZA = 45°, ZB=90°, ZC = 45? 
[SSC, 2014] 


In ДАВС, ZABC = 70°, ZBCA = 40°. О is the point 
of intersection of the perpendicular bisectors of the 
sides, then the angle ZBOC is 
(a) 100° (b) 120° 
(c) 130° (d) 140° 

[SSC, 2014] 
If the measures of the sides of triangle are (х2 – 1), 
(x? + 1) and 2x cm, then ће triangle would be 
(a) equilateral (b) acute-angled 
(c) isosceles (d) right-angled 

[SSC, 2014] 
If angle bisector of a triangle bisect the opposite 
side, then what type of triangle is? 
(a) Right angled (b) Scalene 
(c) Similar (d) Isosceles 

[SSC, 2014] 
If each angle of a triangle is less than the sum of 
the other two, then the triangle is 
(a) obtuse angled (b) right angled 
(c) acute angled (d) equilateral 

[SSC, 2014] 


83. 


84. 


85. 


86. 


87. 


88. 


A, B, C are three points on the circumference of a 


circle and if АВ = АС = 5/2 cmand ZBAC = 90°, 
find the radius. 
(a) 10 cm 
(c) 20 cm 


(b) 5 cm 
(d) 15 cm 

[SSC, 2014] 
In APQR, S and T are points on sides PR and PQ 


respectively such that ZPQR = ZPST. If PT = 5 cm, 
PS = 3 са and ТО = 3 cm, then length of SR is 


(a) 5 cm (b) 6 cm 
© 1 (ау “от 
с 3 cm 3 
[SSC, 2014] 
The length of a tangent from an external point to a 


circle is 54/3 unit. If radius of the circle is 5 units, 
then the distance of the point from the circle is 





(a) 5 units (b) 15 units 
(с) —5 units (d) -15 units 

[SSC, 2014] 
In AABC, ZC is an obtuse angle. The bisectors of 


the exterior angles at A and B meet BC and AC 
produced at D and E respectively. If AB = AD = 
BE, then ZACB = 


(a) 105? (b) 108? 
(c) 110° (d) 135? 

[SSC, 2014] 
ABC is an equilateral triangle and O is its 
circumcentre, then the ZAOC is 
(a) 100° (b) 110° 
(c) 120° (d) 130° 

[SSC, 2014] 
ABCD is a cyclic quadrilateral. The side AB is 


extended to E in such a way that BE = BC. If 
ХАОС = 70°, ZBAD = 95°, then ZDCE- is 
(a) 140° (b) 120° 
(c) 165° (d) 110° 
[SSC, 2014] 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 
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If the sum of interior angles of a regular polygon is 
equal to two times the sum of exterior angles of that 
polygon, then the number of sides of that polygon 
is 

(a) 5 
(c) 7 


(b) 6 
(d) 8 
[SSC, 2014] 


Two circles are of radii 7 cm and 2 cm, their centres 
being 13 cm apart. Then the length of direct common 
tangent to the circles between the points of contact 
is 

(a) 12 cm 
(c) 10 cm 


(b) 15 cm 
(d) 5 cm 

[SSC, 2014] 
In two similar triangles ABC and MNP, if AB = 2:25 
cm MP = 4-5 cm and PN = 7:5 cm and m ZABC 
— m ZMPN, then the length of side BC ,in cm, 
is 
(a) 3:5 
(с) 3:75 


(b) 4-5 
(4) 4-75 
[SSC, 2014] 


Given an equilateral AABC, D, E, F are the mid- 
points of AB, BC and AC respectively. Then the 
quadrilateral BEFD is exactly a 
(a) trapezium (b) rhombus 
(c) square (d) rectangle 

[SSC, 2014] 


If ABCD is a cyclic parallelogram, then the ZA is 
(a) 90° (b) 100° 
(c) 60° (d) 80° 

[SSC, 2014] 


AC is a chord of circle whose centre is at O. If B 
is any point on the arc AC and ZOCA = 20°, then 
the magnitude of ZABC is 
(a) 140° (b) 110° 
(c) 100° (d) 40° 

[SSC, 2014] 


The co-ordinates of the vertices of a right-angled 
triangle are P(3, 4), Q(7, 4) and R(3, 8), the right- 
angle being at P. The co-ordinates of the orthocenter 
of A PQR are 
(a) (3, 8) 
(с) (3, 4) 


(b) 5,6) 
(d) (7, 4) 
[SSC, 2014] 


In the given figure, O is the centre. Then x is equal 
to 


97. 


98. 


99. 











(a) 65° (b) 60° 
(c) 45° (d) 55° 

[SSC, 2014] 
In the given figure, POQ is a diameter and PQRS 


is a cyclic quadrilateral. If ZPSR = 130°, then the 
value of ZRPQ is 


R 
Q 
S 
| О 
Р 
(а) 35° (b) 30° 
(c) 40° (d) 45° 
[SSC, 2014] 
In the given figures, the lengths of the sides of AABC 


and A PQR are given and they are given in same 
units. Also ZA and ZB are given. The value of ZP 





R 
A 
3 6\3, 76 
38/80 643 
60° 
= 2 Q 
(a) 40° (b) 42° 
(c) 36° (d) 38° 
[SSC, 2014] 
In a ДАВС, ZA+ ZB = 180°. Find the value of 4 
A. 
(a) 30° (b) 34° 
(c) 36° (d) 40° 


[SSC, 2014] 
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100. In ДАВС, if AD L ВС, then АВ? + CD? is equal 


to 
(a) 2BD? 
(c) BD* + AC? 


(b) 2AC? 
(d) None of these 
[SSC, 2014] 


101. ABC is an equilateral triangle and CD is the internal 


bisector of Z C. If DC is produced to E such that 
AC = CE, then Z CAE is equal to 
(a) 30? (b) 15? 
(c) 45? (d) 75? 
[SSC, 2014] 


102. Z ACB is an angle in the semicircle of diameter 


АВ = 5 cm and AC : BC = 3 : 4. The area of the 
triangle ABC is 
(a) 12 sq. cm 


(c) 6 V2 sq. cm 


(b) 6 sq. cm 
(d) 4 sq. cm 
[SSC, 2014] 


103. A, B and C are three points on a circle such that 


the angles subtended by the chords AB and AC at 
the centre O are 90° and 110° respectively. Further 
suppose that the center “О” lies in the interior of 2 
BAC. Then Z BAC is 
(a) 160° 

(c) 40° 


(b) 20° 
(d) 80° 
[SSC, 2014] 


104. If the lengths of the sides AB, BC and CA of a 


triangle ABC are 10 cm, 8 cm and 6 cm respectively 
and if M is the mid-point of BC and MN ||AB to 
cut AC at N, then the area of the trapezium ABMN 
is equal to 

(a) 12 sq. cm 
(c) 18 sq. cm 


(b) 16 sq. cm 
(d) 20 sq. cm 
[SSC, 2014] 


105. In the given figure, Z ONY = 50° and Z OMY = 


15°. Then the value of the Z MON is 


Дс | 
Me 

MUN 
(a) 20° (b) 70? 
(c) 30° (d) 40° 


[SSC, 2014] 


106. 


107. 


108. 


109. 


110. 


111. 


112. 


In a cyclic quadrilateral 
ДА+ ZC=2ZB+Z2D=? 




















(a) 90° (b) 180° 
(c) 270° (d) 360° 

[SSC, 2014] 
ZA, ZB, ZC are three angles of a triangle. If ZA — ZB 


= 15°, ZB — ZC = 30°, then ZA, ZB and ZC are: 
(a) 80°, 60°, 40° (b) 70°, 50°, 60° 
(c) 80°, 65°, 35° (d) 80°, 55°, 45° 

[SSC, 2013] 


If ABC is an equilateral triangle and D is a point on 
BC such that ADLBC, then: 


(a) AB:BD = 1:1 (b) AB:BD = 1:2 
(c) AB:BD = 2:1 (d) AB:BD = 3:2 

[SSC, 2013] 
ДАВС is an isosceles triangle and АВ = AC =2a 


units, BC =aunits. Draw AD 1 BC and find the 
length of AD. 


(a) J/15a units (b) iod units 





(c) 417a units (d) |5“ units 

[SSC, 2013] 
All sides of a quadrilateral ABCD touch a circle. If 
AB = 6 cm, BC = 7.5 cm, CD = 3 cm, then DA is: 
(a) 3.5 cm (b) 4.5 cm 
(c) 2.5 cm (d) 1.5 cm 

[SSC, 2013] 
In a right-angled triangle, the product of two sides 


is equal to half of the square of the third side, 1.е., 
hypotenuse. One of the acute angles must be: 


(a) 60° (b) 30° 
(c) 45° (d) 15° 

[SSC, 2013] 
If two concentric circles are of radii 5 cm and 3 


cm, then the length of the chord of the larger circle 
which touches the smaller circle is: 
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113. 


114. 


115. 


116. 


117. 


118. 


(a) 6 cm 
(c) 10 cm 


(b) 7 ст 
(d) 8 cm 
[SSC, 2013] 


Inside a square ABCD, ABEC is an equilateral triangle. 
If CE and BD intersect at O, then ZBOC is equal to: 
(a) 60? (b) 75? 
(c) 90? (d) 120° 

[SSC, 2013] 
A point D is taken from the side BC of a right-angled 
triangle ABC, where AB is hypotenuse. Then: 
(a) AB? +CD? = BC! + Ар? 
(b) CD? + Вр? 2 24D? 
(c) AB? + AC? 2 24D? 
(d) 4B? = AD? + ВБ? 

[SSC, 2013] 


Let C be a point on a straight line AB. Circles are 
drawn with diameters AC and AB. Let P be any point 
on the circumference of the circle with diameter AB. 
If AP meets the other circle at Q, then: 

(a) QC || PB 

(b) OC is never parallel to PB 


1 
(с) OC= РВ 


(d) QC || PB and QC = ZPB 
[SSC, 2013] 


An isosceles triangle ABC is right-angled at B. D is 
a point inside the triangle ABC. Р and О are the feet 
of the perpendiculars drawn from D on the sides AB 
and AC, respectively of AABC. If AP = а cm, АО = 
b cm and ZBAD = 15°, then find sin 75°. 


2b a 
b 
(a) Ta (b) 3 
“За 2а 
NOG ду 266 
ч 2Ь a “Зь 


[SSC, 2013] 
Each interior angle of a regular octagon in radians is: 


л Bu 
(a) 2 (b) т 


я = (ау 1» 
3 3 


[SSC, 2013] 


D and Е are two points on the sides AC and BC, 
respectively of AABC such that DE = 18 cm, CE = 
5 cm and ZDEC = 90°. If tan (ZABC) = 3.6, then 
find AC:CD. 


119. 


120. 


121. 


122. 


123. 


124. 


125. 


126. 


(a) BC:2CE (b) 2CE:BC 
(c) 2CD:CE (d) CE:2BC 

[SSC, 2013] 
D is a point on the side BC of a triangle ABC such 


that ADLBC. E is a point on AD for which AE:ED 
= 5:1. If ZBAD = 30° and tan (ZACB) = 6 tan 
(ZDBE), then find ZACB. 


(a) 30° (b) 45° 
(c) 60° (d) 15° 
[SSC, 2013] 

If the internal bisectors of ZABC and ZACB of 
AABC meet at O and also ZBAC = 80°, then ZBOC 
is equal to: 
(a) 50° (b) 160° 
(c) 40° (d) 130° 

[SSC Assistant Grade III, 2013] 
O is the incenter of AABC. If ZBOC = 116°, then 
ZBAC is: 
(a) 42° (b) 62° 
(c) 58° (d) 52° 

[SSC Assistant Grade III, 2013] 
Inside a triangle ABC, a straight line parallel to 


BC intersects AB and AC at the points Р and О, 
respectively. If AB = 3PB, then PQ:BC is: 


(a) 1:3 (b) 3:4 
(c) 1:2 (d) 2:3 

[SSC Assistant Grade III, 2013] 
О is the circumcentre of ДАВС. If ZBAC = 85°, 
ZBCA=75°, then ZOAC is equal to: 
(a) 70° (b) 60° 
(c) 80° (d) 100° 

[SSC Assistant Grade III, 2012] 
The distance between the centres of the two circles 


with radii 4 cm and 9 cm is 13 cm. The length of 
the direct common tangent (between two points of 
contact) is: 


(a) 13 cm (b) 53 cm 
(c) 12 cm (d) 18 cm 

[SSC Assistant Grade III, 2012] 
The external bisector of ZABC of AABC intersects 


the straight line through A and parallel to BC at the 
point D. If ZABC = 50°, then measure of ZADB is: 


(a) 65? (b) 55? 
(c) 40? (d) 20° 

[SSC Assistant Grade III, 2012] 
AB is a diameter of a circle with centre at O. DC 


is a chord of it such that DC || AB. If ZBAC = 20°, 
then ZADC is equal to: 
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127. 


128. 


129. 


130. 


13 


ша 


132. 


133. 


(а) 120° (b) 110° 
(с) 1159 (а) 100° 

[SSC Assistant Grade ІП, 2012] 
The tangents drawn at P and Q on the circumference 


of a circle intersect at A. If ZPAQ = 68°, then the 
measure of the ХАРО is: 


(a) 56? (b) 68? 
(c) 28? (d) 34? 

[SSC Assistant Grade III, 2012] 
If the incentre of an equilateral triangle lies inside 


the triangle and its radius is 3 cm, then the side of 
the equilateral triangle is: 


(a) 943 cm (b) 643 cm 
(c) 343 cm (d) 6 cm 

[SSC, 2012] 
Suppose AABC be a right-angled triangle where ZA 


= 90? and ADL BC. If Area (AABC) = 40 cm”, Area 
(AACD) = 10 cm? and AC = 9 cm, then the length 
of BC is: 
(a) 12 cm 
(c) 4 cm 


(b) 18 cm 
(d) 6 cm 

[SSC, 2012] 
Two circles touch each other externally at P. AB is a 
direct common tangent to the two circles, 4 and B are 
points of contact and ZPAB = 35°. Then ZABP is: 
(a) 35? (b) 55? 
(c) 65? (d) 75? 
[SSC, 2012] 


. The length of the common chord of two intersecting 


circles is 24 cm. If the diameters of the circles are 
30 cm and 26 cm, then the distance between the 
centres in cm is: 
(a) 13 
(c) 15 


(b) 14 
(d) 16 

[SSC, 2012] 
In AABC, D and E are points on AB and AC 
respectively such the DE || BC and DE divides the 
AABC into two parts of equal areas. Then ratio 
AD:BD is: 
(a) 1:1 


(с) 1:/2 


(b) 14/2 —1 
(d) 1:42 +1 
[SSC, 2012] 


X and Y are centres of circles of radii 9 cm and 2 
cm respectively, XY — 17 cm. Z is the centre of a 
circle of radius r cm which touches the above circles 
externally. Given that ZXZY = 90°, the value of r is: 
(a) 13 cm (b) 6 cm 
(c) 9 cm (d) 8 cm 

[SSC, 2012] 


134. 


135. 


136. 


137. 


138. 


139. 


140. 


I is the incentre of a triangle ABC. If ZABC = 65? 
and ZACB = 55°, then the value of ZBIC is: 
(a) 130° (b) 120° 
(c) 140° (d) 110° 

[SSC, 2012] 
If the radii of two circles be 6 cm and 3 cm and the 
length of the transverse common tangent be 8 cm, 
then the distance between the two centres is: 


(a) V145 cm (b) 4140 cm 
(c) 4150 cm (4) ,135 ст 


[SSC, 2012] 
The ratio between the numbers of sides of two regular 
polygons is 1:2 and the ratio between their interior 
angles is 2:3. The number of sides of these polygons 
is respectively: 


(a) 6 (b) 8 
(c) 4 (d) 5 

[SSC, 2012] 
The angles of a triangle are in Arithmetic Progression. 


The ratio of the least angle in degrees to the number 
of radians in the greatest angle is 60:7 .The angles 
in degrees are: 

(a) 30°, 60°, 90° 
(c) 40°, 50°, 90° 


(b) 35°, 55°, 90° 
(d) 40°, 55°, 85° 
[SSC, 2012] 


The ratio between the adjacent angles of a 
parallelogram are 2:3. The smallest angle of a 
quadrilateral is equal to the half of the smallest angle 
of a parallelogram. The highest angle of a quadrilateral 
is 4 times greater than its smallest angle. What is the 
sum of the highest angle of a quadrilateral and the 
smallest angles of a parallelogram? 
(a) 252° (b) 226° 
(c) 144° (d) 180° 

[Union Bank of India PO, 2011] 


One of the angles of a triangle is two-thirds angle of 
sum of adjacent angles of parallelogram. Remaining 
angles of the triangle are in ratio 5:7 respectively. What 
is the value of second largest angle of the triangle? 
(a) 25° 
(b) 40° 
(c) 35° 
(d) Cannot be determined 

[Corporation Bank PO, 2011] 


Smallest angle of a triangle is equal to two-thirds the 
smallest angle of a quadrilateral. The ratio between 
the angles of the quadrilateral is 3:4:5:6. Largest angle 
of the triangle is twice its smallest angle. What is 
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141. 


142. 


143. 


144. 


145. 


146. 


147. 


the sum of second largest angle of the triangle and 
largest angle of the quadrilateral? 
(a) 160° (b) 180° 
(c) 190° (d) 170° 

[Bank of Baroda PO Examination, 2011] 
A, B, C are three points on a circle. The tangent at 
A meets BC produced at Т, ZBTA = 40°, ZCAT = 
44°. The angle subtended by BC at the centre of the 
circle is: 


(a) 84° (b) 92° 
(c) 96° (d) 104° 

[SSC, 2011] 
If the length of a chord of a circle at a distance of 


12 cm from the centre is 10 cm, then the diameter 
of the circle is: 


(a) 13 cm (b) 15 cm 
(c) 26 cm (d) 30 cm 

[SSC, 2011] 
In AABC, P and Q are the middle points of the sides 


AB and AC respectively. R is a point on the segment 
PQ such that PR:RQ = 1:2. If PR = 2 cm, then BC = 


(а) 4 ст (b) 2 ст 
(с) 12 ст (d) 6 cm 

[SSC, 2011] 
If O is the circumcentre of AABC andZOBC = 35°, 
then the ZBAC is equal to: 
(a) 55? (b) 110? 
(c) 70? (d) 35? 

[SSC, 2011] 
If I is the incentre of ДАВС and ZBIC = 135°, then 


AABC is: 
(a) acute angled 
(c) right angled 


(b) equilateral 
(d) obtuse angled 
[SSC, 2011] 


The ratio of the adjacent angles of a parallelogram 
is 7:8. Also, the ratio of the angles of quadrilateral 
Is 5:6:7:12. What is the sum of the smaller angle of 
the parallelogram and the second largest angle of the 
quadrilateral? 

(a) 168? 

(c) 156° 

(e) None of these 


(b) 228° 
(d) 224° 


[IOB PO, 2011] 
One of the angles of a triangle is two-thirds of 
the sum of the adjacent angles of parallelogram. 
Remaining angles of the triangle are in the ratio 
5:7. What 1s the value of the second largest angle 
of the triangle? 


(a) 25? 
(c) 35? 
(e) None of these 


(b) 40? 
(d) Cannot be determined 


[Corporation Bank PO, 2011] 


148. In the figure (not drawn to scale) give below, if AD 
= DC = BC and ZBCE = 96°, then ZDBC is: 





E 
C 
96? 
A | р B 

(a) 32° (b) 84° 

(c) 64° (d) 96° 
[SSC CGL Tier-I (CBE), 2011] 
149. The angles of a quadrilateral are in the ratio of 2:4:7:5. 


The smallest angle of the quadrilateral is equal to the 
smallest angle of a triangle. One of the angles of the 
triangle is twice the smallest angle of the triangle. 
What is the second largest angle of the triangle? 


(a) 80° (b) 60° 
(c) 120° (d) Cannot be determined 
[CBI (PO), 2010] 
150. The ratio between the angles of a quadrilateral 


is 3:4:6:5. Two-thirds the largest angle of the 
quadrilateral is equal to the smaller angle of a 
parallelogram? What is the value of adjacent angle 
of the parallelogram? 


(a) 120° (b) 110° 

(c) 100° (d) 130° 
[OBC PO, 2010] 
151. The largest and the second largest angles of a triangle 


are in the ratio of 3:2, respectively. The smallest 
angle is 20% of the sum of the largest and the second 
largest angles. What is the sum of the smallest and 
the second largest angles? 


(a) 80° (b) 60° 

(c) 100° (d) 90° 
[Bank of Baroda PO, 2010] 
152. What is the length of the radius of the circum-circle 


of the equilateral triangle, the length of whose side 
is 643 cm? 


(a) 643 cm 
(c) 5.4 cm 


(b) 6 cm 


(d) 3/6 cm 
[SSC, 2010] 
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153. 


154. 


155. 


156. 


157. 


158. 


159. 


160. 


161. 


The two sides of a right triangle containing the 
right angle measure 3cm and 4cm. The radius of 
the incircle of the triangle is: 


(a) 3.5 cm (b) 1.75 cm 
(c) 1 cm (d) 0.875 cm 
In a circular lawn, there is a 16 m long path in the 


form of a chord. If the path is 6 m away from the 
centre of the lawn, then find the radius of the circular 
lawn. 


(a) 16 m (b) 6 m 
(c) 10 m (d) 8 m 
In a triangle ABC, the length of the sides AB, AC 


and BC are 3, 5 and 6 cm respectively. If a point 
D on BC is drawn such that the line AD bisects the 
angle A internally, then what is the length of BD? 


(а) 2 cm (b) 2.25 cm 
(c) 2.5 cm (d) 3 cm 
In a triangle ABC, ZA = x°, ZB = y? and ZC = (y 


+ 20)°. If 4x — y = 10, then the triangle is: 
(a) Right-angle (b) Obtuse-angled 
(c) Equilateral (d) None of these 


If the sides of a right triangle are x, x + 1 and x — 1, 
then the hypotenuse: 


(a) 5 (b) 4 
(c) 1 (d) 0 
If P and Q are the mid points of the sides CA and 


GB respectively of a triangle ABC, right-angled at 
C. Then the value of 4 (4Q? + BP?) is equal to: 


(a) 4 BC? (b) 5 AB? 

(c) 2 AC? (d) 2 BC? 

In a quadrilateral ABCD, ZB — 90? and AD? — AB? 
+ ВС? + CD?, then ZACD is equal to: 

(a) 90° (b) 60° 

(c) 30° (d) None of these 

ABCD is a square, F is mid point of AB and Е is 


a point on BC such that BE is one-third of BC. If 
area of ЛЕВЕ = 108 n», then the length of AC is: 


(a) 63 m (b) 3642. m 
(c) 63V2 т (d) 72/2 m 
We have an angle of 2. How big it will look 


through a glass that magnifies things three times? 


(a) 27 x4 (b) 27 кз 


(©) 25 х2 (4) None of these 


162. 


163. 


164. 


165. 


166. 


Two circles with radii ‘a’ and ‘b’ respectively touch 
each other externally. Let ‘c’ be the radius of a circle 
that touches these two circle as well as a common 
tagent to the two circles. Then: 


8) 1121 Бе! 
Ма Vb Ve Ма vb ve 
1 1 1 
с) —+—~=— d) None of these 
Opp 9 
Two circles of unit radius touch each other and each 


of them touches internally a circle of radius two, 
as shown in the following figure. The radius of the 
circle which thouches all the three circles: 


3 
5 b) = 
(a) (b) 7 
(с) 2 (4) None of these 
3 
ABCD is a parallelogram P, Q, R and S are points 


on sides AB, BC, CD and DA respectively such that 
AP = DR. If the area of the parallelogram ABCD is 
16 cm?, then the area of the quadrilateral PORS is: 











D R G 
Q 
5 
А Р B 
(a) 6 cm? (b) 6.4 cm? 
(c) 4 cm? (d) 8 ст? 


Let ABC be an acute-angled triangle and CD be the 
altitude through C. If AB = 8 and CD = 6, then the 
distance between the mid-points of AD and BC is: 


(a) 36 (b) 25 
(c) 27 (d) 5 
In the accompanying figure, AB is one of the diameters 


of the circle and OC is perpendicular to it through 
the centre O. If AC is 7N2 cm, then what is the area 
of the circle in cm?? 
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(a) 24.5 (b) 49 
(c) 98 (d) 154 
167. In the following figure, If BC = 8 cm, AB = 6 cm, 
AC 9 cm, then DC is equal to: 
A 





40°\40° 
В р С 
(a) 7 cm (b) 4.8 cm 
(c) 7.2 cm (d) 4.5cm 


168. With the vertices of a AABC as centers, three 
circles are described each touching the other two 
externally. If the sides of the triangle are 4, 6 and 
8 cm respectively, then the sum of the radii of the 


three circles equals: 


(a) 10 (b) 14 
(c) 12 (d) 9 
169. The sum of the interior angles of a polygon is 1620°. 
The number of sides of the polygon are 
(a) 9 (b) 11 
(c) 15 (d) 12 


170. How many sides a regular polygon has with its 


interior angle eight times its exterior angle? 
(a) 16 (b) 24 
(c) 18 (d) 20 


171. In the figure given below, what is the value of w? 


90° 
C] 


(a) 100 (b) 110 
(c) 120 (d) 130 


The diagram is not drawn to scale. 


172. The radius of the circumcircle of an equilateral 
triangle of side 12 cm is: 


173. 


174. 


175. 


176. 


177. 


(a) (“м (b) 442 


(с) 445 


(e) None of above 


(d) 4 


In the diagram below, ABCD is a rectangle. The 
area of isosceles right triangle BCE is 14, and DE 
— 3EC. What is the area of ABCD? 




















A B 
D EC 
(a) 112 (b) 56 
(c) 84 (d) 3428 
Find the distance of aperpendicular from the centre 


of a circle to the chord if the diameter of the circle 
is 30 cm and its chord is 24cm. 


(a) 6 cm (b) 7 cm 
(c) 9 cm (d) 10 cm 
The medians AD, BE and CF of a triangle ABC 


intersect in G. Which of the following is true for 
any AABC? 

(a) GB + GC = 2GA 

(b) GB + GC < GA 

(c) GB +GC > GA 

(d) GB + GC = GA 

(e) None of these 


Find the sum of the degree measure of the internal 
angles in the polygon shown below. 


(a) 600° (b) 720? 

(c) 900° (d) 1080? 

(e) 750? 

A semi-circle is drawn with AB as its diameter. From 


C, a point on AB, a line perpendicular to AB is draw 
meeting the circumference of the semi-circle at D. 
Given that AC = 2 cm and CD = 6 cm the area of 
the semicircle (in cm?) will be: 


(a) 32z cm? (b) 50z cm? 
(с) 40.5z cm? (d) 81z cm? 
(e) undeterminable 
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178. An equilateral triangle BPC is drawn inside a square 179. The heights of two similar right-angled triangles A 


ABCD. What is the value of the angle APD in LMN and A OPQ are 48 cm and 36 cm. If OP = 
degrees: 12 cm, then LM is 

(a) 75 (b) 90 10/6 

(с) 12 (d) 135 (a) 12 cm (b) 3 

(e) 150 (c) 16 cm (d) 20 cm 
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1. (c) 2. (b) 3. (а) 4. (@ 5. (а) 6. (d) 7. (a) 8. (b) 9. (a) 
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ExERcIsE-2 


6. (a) 7. 
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54. 55. 
66. 67. 
78. 19; 
90. 91. 
102. 103. 
114. 115. 
126. 127. 
138. 139. 
150. 151. 
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174. 
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Г] EXPLANATORY ANSWERS a 
ЕХЕКСІЅЕ-І 
1. (с) Let the measured of the required angle be x degree. 6. (d) 


Then, its supplement = 180 — x 


l 
Now, angle = 3 (its supplement) 


1 
x ҒЫ х) 





3x + x = 180° x = 45°. 
. (b) complement of 30920” = 90? — (30?20") = 90° – (30° 
+ 20”) 
= (89° — 30°) + (1° — 20’) 
= 59° + 60' – 20’ [^ 1° = 60°] 
= 59° + 40' = 59°40’. 
. (a) Since OP bisects ZBOC, 
ZBOC = 2ZPOC 
Again, OQ bisects ХАОС, ~., 
ХАОС = 2/00С 
Since ray OC stands on line AB, ~., 
ZAOC + ZBOC = 180° = 2ZQ0C +22ZPOC = 180° 
=> 2Z00C + ZPOC = 180° 
=> ООС + ZPOC = 90° 
=> ZPOQ = 90°. 
The above sum can also be restated as follows; The angle 
between the bisectors of a linear pair of angles is a right 
angle. 
. (d) Through O, draw a line / parallel to both AB and 
CD. Then 
Z1 = 45° (alt. ZS) 
and Z2 = 30? (alt. ZS) 
ZBOC = 41 + Z2 = 45? + 30? = 75? 
So, X = 360? — ZBOC = 360? — 75° = 285° 
Hence X = 285°. 
. (a) AB | CD and t transversal intersects them at Е and 
F 
ZBEF + ZEFD = 180° (co-interior angles) 








= = БЕР +1 ZEFD = 180° 


=> ZBEF + AEFD = 90° 
In ZEFG 
EFG + ZFEG + ZEGF = 180° 
ZEGF + 90° = 180° 
ZEGF = 90°. 
The above result can be restated as: 





If two parallel lines are cut by a transversal, then the 
bisectors of the interior angles on the same side of the 
transversal intersect each other at right angles. 


ZDCK = ZFDG = 55° (corr. Zs) 
ZACE = ZDCK = 55? (vert. opp. Zs) 
So, ZAEC = 180° — (40° + 55°) = 85° 
ZHAB = ZAEC = 85° (corr. Zs) 
Hence, x = 85°. 





. (a) Let, the measure of the required angled be x°. 


Then, measure of its complement = (90 — x)° measure 
of its supplement = (180 — x)° 


6(90° — x) = 2(180? — x) -12? 
=> 540° – бх = 360° – 2x - 12° 
> 4x = 192° => x= 48°. 











. (b) ZAGH = ZDHG (ай. int. angles) 


22 == £DHG = ZHGM = ZGHL 








E 
A B 
>o UAR › 
<= — 
H 
F 


Thus, lines GM and HL are intersected by a transversal 
GH at G and H respectively such that pair of alternate 
angles are equal, i.e., ZHGM = ZGHL 


GM || HL 
Similarly, GL || HM 
So, GMHL is a 2 
Since АВ || CD апа EF is а transversal 
. ZBGH + ZDHG = 180° [co-interior angles] 


5 £BGH +5 ZDHG = 90° 


=> ZLGH + ZLHG = 90? 
But ZLGH + ZLHG + СІН = 180° 

90° + СІН = 180° => ZGLH = 90? 
Thus, in [ GMHL, we һауе “СІН = 90? 
Hence, GMHL is a rectangle. 





9. (a) CD || AB (Given) 








< + Е + > 
С 55° р 
Q a 
А 38? 
* A S P B 4 


10. 


11. 


12. 


13. 


14. 


Produce КО to meet AB in S 
ZCRS = ZPSR (at. int. Zs) 
But ZCRS = 55? 
ZPSR = 55? 
Now in QSP 
ZOSP + ZOPS + ZPQS = 180? 
55° + 38° + ZSOP = 180° 
ОР = 180? — 93° = 87° 
But angle a and ZPQS are linear 
Za = 180° — 87° 





Za = 93° 

(c) Let, the angle be x = Its complement = 90° — x 16. 
According to the question 

(90 —x)=x+60° => х= 15° 


(b) ZDAC = ZB + ZC 
(Exterior angle prop. of a A) 


130° = 2x + 3x 
5x = 130° 
x = 26° 


ИВ = 52°; ZC = 78°. 





(d) АВ = ZC => АВ = ВС 
ZCAD = 30° 17. 
CAD > ZCDA CD > AC 





(In a A, greater angle has longer side opposite to it) 
ZBAC = 180° — 110° = 70° > ZABC 
=> BC> AB and BC > AC 

BC > CA and CA < CD 


(с) Let, 224 + 3ZB = 6ZC =K 














ZA E B E. С = 
2 3 6 

But ZA + ZB + ZC = 180° 

k k К 

—+—+—=180° 

3 18. 
K = 180° 
Hence, za =% age 
2 


(b) Since A, B and C are the angles of a A, 
А+В+С = 180° 

Now А – В = 15°; В – С = 30°; B = C + 30° 
ZA =B + 15° = C + 30° + 15° = C + 45° 
А+В+С = (С + 45°) + (С + 30°) + С 

ЗС = 180° — 75° = 105° 

C= 35° 
ZA = 35° + 45° = 80°. 
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1 


15. (b) ZBOC =90°+ JA 


A 


B C 





ZBOC = 90?4 200%) = 90° + 35° 


ZBOC = 125°. 


(d) ZBOC =90°- 524 


ZBOC = 90° — 20409) 


= 90° - 20° 
ZBOC = 70°. 


(a) ZMAN = НТ -40) 


ZMAN = _ (65° =30°) 


1 
=—х35° 
2 


ZMAN =17.5°. 


65° 30° 





(c) In AACE 
ZA + ZC + ZE = 180° 
D 


A 
Similarly in ADFB 
ZD + ZF + ZB = 180° 
(ZA + ZC + ZE) + (ZA + ИС + ZE) = 360°. 
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19. 


20. 


21. 


22. 


23. 


24. 


: AB АС 
(a) Since DE || ВС,.. ----- 
AD AE 

68 9 

17 AE 


or, АЕ = : = 2.25 cm. 


(a) Since, the diagonals of a trapezium divide each other 
proportionally 








АО ВО 
ОС ор 

3х-19 х-3 

x-5 3 
=> 3(3х-19)-(х-3Хх-5) 
=> 9x-57-2x!-8x415 
=> x -17x+72=0 
> x=8orx=9. 


(b) Since Z1 = Z2 
AB BD 
AC CD 
But BD = CD (given) 
eal 
AC 
A 


B D G 

AB = АС .. 

(с) PR-4PM? + MR? = 4364-64 =10 ст 
РО = [Ок – РЕ? = 26? -10? =24 ст 
ar(APOR) = 1 x 10 x 12 = 120 cm’. 


the given A is isosceles 








(c) Let ABC and DEF be the two similar As having area 
81 cm? and 144 cm? respectively: Let BC = 27 cm 


Then since AABC ~ ADEF 
ar(AABC) _ ВС? 
ar(ADEF) ЕЕ? 





(area Theorem) 








81 (27) 9 27 
144 x! 12 x 
x = 36 cm. 


(a) In AsADE and AABC 
ZA = ZA [common] 
ZADE = ZACB = x°(Given) 


25. 


26. 


27. 


28. 


AADE ~ AACB (AA Similarly) 
AD АЕ 
АС АВ 
(corresponding sides of ~ As аге proportional) 
6 9 
13 AB 


AB == 19.5 cm 





Hence BD = AB - AD = 19.5 – 6 = 13.5 cm. 


(a) In AABC, AD 18 the bisector of ZA 


AB BD 
—— = — (Internal bisector prop. 
AC CD ( prop) 


ED 


5.2 DC 
But BC = BD + CD = 3 cm + 3.9 cm = 6.9 cm. 


> DC=3.9 cm 








(d) AC - 4 DC? - AD! = 415? -9 





= \/144 212 cm 
E 
D $, 
PA Фо 12m 
9m 9) 
A G B 








СВ = СЕ? — ВЕ? = 15° -12 
= 48129 m 
Width of the street (АС + ВС) = АВ = 12 +9 = 21 m. 


(b) Clearly DE || BC (by converse of BPT) 
. AADE ~ ABC (ZA = ZA and ZADE = ZB) 





ar(AADE) | AD? 








=—— (Area Theorem) 
ar(AABC) AB 
2 
ыер ee (^ AB=2AD) 
(24Dy 4 


(c) In AACB and PCO 














A 
Б P 
2|hm 
ШЕСІ 
als 
B Q С 
mM —› 
8 ст 
1 
40m 


ZC = ZC (common) 
ZABC = ZPQC (each 90°) 
AACB - APC (AA Similarity) 
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29. (a) Since аз = ЖЕ = 2 
DB ЕС 3 
DE || BC (by converse of ВРТ) 
AADE ~ AABC (AA similarity) 
AD DE 
AB ВС 
8 DE 
20 BC 
2 DE 
5 BC 


ВС 5 
DE 2 








30. (c) Lat AB = BC=AC=a 
AB? = AD? + BD? (Pythagoras Theorem) 


2 
а? = AD? + 
4 


A 


31. (a) Since Z1 + Z2 = Z2 + 3 (Each 90°) 

















B D C 

Zl = Z3 [Each 90°] 
Also Z5 = Z6 

AADB ~ ACDA [AA Similarity] 
AR BR AD? = BDx CD. 
CD AD 


32. (b) Since diagonals of ||gm bisect each other, г. М will 
be the mid-point of each of the diagonal AC and BD 
In ДАВС AB? + BC? = (AM? + MB?) 
Theorem] 
In AADC AD? + CD? = 2(AM? + DM?) 
= 2(АМ? + МВ?) Г2 DM = BM] 
Adding AB? + BC? + CD? + DA? 


[Appolonius 


33. 


34. 


35. 


= 4AM? + 4MB? 
-(2АМ) + (2МВ)? = AC? + BD?. 
D C 


ах 












































А В 
(с) Since ZABD CDB РОВ = 90° 
A C 
P 
x y 
2 
B Q D 
AB || РО || CD > ABQP ~ ABDC (AA simlarity) 
BO ОР iU 
BD DC 
Also ADQP ~ ADBA (AA similarity) 
DO ОР б) 
BD ВА 
Adding (1) апа (2), ВВ = ОР l + : 
BD DC ВА 
1 1 1 1 1 1 
= = H > —=—+—. 
PQ BA CD Z x y 
(a) 
ar(AABC) АМ? 
ar(ADEF) DN? 
121 АМ? 
81 DN* 
АМ | 
DN 9 
A 
ИГУ | 
В M CE N 


(d) AADE ~ AABC (AA Similarity) 
ar(AADE) РЕ? 
ar(AABC) BC? 

Let ar(AADE) = 9x sq units. Then, ar(AABC) = 25x sq. 

units 

Now ar(trap. BCED) = ar(AABC) — ar(AADE) = 16x sq. 

units 





ыг (area Them.) 
25 


ar(NADE) _ 9x 9 
аг(шар BCED) 16x 16 





Hence 
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36. (b) Since AD bisects ZBAC ї 1-1 
39. (© ----- 
А h a b 
l a+b 
С b h аЬ 
pine. 
E 5 С a+b 
A С 
BD : 
E (Internal bisector prop.) 
b Ср Р 
. . b a 
Adding 1 to both the sides h 
c+b BD+CD 
= В О р 
Ь CD 
+ Ь 
с+Ь_ а > CD- ab 40. (d) prex 
b CD b+c pig 
2 2 
Similarly it can be proved that BD = = S - Б +a 
b+c p Ра’ 
Also BD + CD = BC 1 1 1 
ppg ey p а b 
b+c A 
BD=a ab Р ар-ас-ар ас | 
b+c b+c b+c E b 
1 
37. (d) idt ш É Л С 
Also ar(A4BC) - векавое x Ар 41. (а) ЛАРЕ ~ AABC("- DE || BC -. AA Similrity) 
2 2 Ар _DE 
[: ВС? =b? + c? АВ BC 
5x DE 
1 1 bc . 2 
b+ xAD=—be = AD ; ШҮ 
2 ieee 5x+4x BC 
5 DE 
38. (b) Since BC? = AC x CD dE 
Wu dë ar(ADFE) 5 25 
= and ZC = ZC ” ar(ACFB) 9 81 
CD BC 
2. ДАВС ~ ABDC (SAS Similarity) 42. (d) ar(AABC) = 2 ar(AXBY) 
4B BC АС ar(AXBY) 1 m 
BD DC BC ar(AABC) 2 
А But AXBY ~ ДАВС ( XY || AC) 
AXBY) ХВ? 
GOOEY ан, ces Th =ø 
ar(AABC) AB 
4 АВ _1 
AB 42 
B C AB-AX _ 1 
Виї АВ = АС “В v2 
i d AX 2-1 





=— => BD-BC. e -—-—. 
BD BC AB 2 


43. 


44. 


45. 


46. 


47. 
48. 


(b) Since the diagonals of a rectangle are equal and bisect 
each other. Let AC and BD intersect at M. Therefore М 
is the mid-point of AC and BD and AM = DM 


From ЛАОС, ОА? + OC? = 2(AM? + MO?) 

[Apploinus Thm.] 

also in AODB, OB? + OB? = (MO? + РМ?) = (MO? + АМ?) 
ОА? + OC? = ОВ? + OD”. 





D С 








(b) We know that the centroid of a A divides each median 
in the ratio of 2 : 1 


3 


ВС:ВЕ-2:3 BET 





=> BE=2x6=9 cm. 


A 


B D C 





(b) Let the altitudes AL, BM and CN of AABC intersect 
at H. Then H is the orthocentre of AABC. 


In ДАВС, HL L BC and BN L CH. 


Thus, the two altitudes HL and BN of AHBC, intersects 
at A. 


(c) Since every exterior angle is equal to sum of interior 
opposite angles, 


So, Za =A + В, Б=В+ Сапа Zc =A+C 
Za+Zb+ Zc =2(4+ В + C) = 2 x 180° = 360°. 


(b) Incentre of every triangle lies in its interior. 


(c) In A4BC, ZA + ZB + ZC = 180? 














И? l ong 20 90° 

2 2 2 

А+ ДА+ 2-90 

A+ 2-907 24 ally 
A 
ЄС» 

жа DA 
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50. 


51. 


Plane Geometry 





Now in ABOC, 
Z1 + Z2 + ZBOC = 180° 


[s - 32) + (ВОС =180° (using(i)) 


=> ZBOC=90°+ 524. 


(b) We have ZB + ZCBP = 180? (Linear pair) 


= 548 + ZCBP = 90° 





> 248+ Z1=90° 


=> A=90°-=28 


(1) 
A 


B С 
Р Q 
О 
Similarly, Z2 = 90° — ; ZC 


In AOBC, we have Z1 + Z2 + ZBOC = 180° 
(Angle sum prop.) 





= (ж 28 [s 148) + (ВОС =180° 


= ZBOC = Que +С) 





ert A+ZB+ aut A 
2 2 


=! yvigoe-L ZA 
2 2 


1 


ZBOC = 90° - 5 ZA, 


(a) Join B and D and produce BD to E 


Then, p+q=fands+t=x 
Now, s = p + a (Exterior angle of a A prop.) 
Similarly, t = q + y (Exterior angle of a A prop.) 
Adding, s+t=pt+qt+aty 
x=a+B-y 
[^ s+t=xandp+q=B] 

274 





(d) Since AM is the bisector of Z4A, 
ZMAB => Z4 (1) 
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52. 


53. 


54. 


55. 


In rt-angled AANB, we have: 
ZB + “МАВ = 90° = ZNAB = 90° — ZB (2) 
MAN = ZMAB — ZNAB 





- 524 – (90° – ZB) 


= 5 2A-90°+ ZB 


1 
2 








B+ZC)+ ZB 





1 
А A4 
2 





Ё 524 ь4В-2С)- 9 
1 
= 5(4B- 20). 


(c) CE || BA and AC is the transversal 

-. Z4 = Z] (alt. int. Zs) 

Again, CE || BA and BD is the transversal 

25 = Z2 (corr. Zs) 
4-125-121422 

{АСР = ZA + ZB. 

(a) Zl = ZA + Z5 and 

Z2 = ZA + Z6 [Ext. angle prop. of a A] 

1+ Z2 -2ZA + 25+ Z6 
= 2ZA + (180? — ZA) = ZA + 180° 
The given question can be restated as the sum of two 


exterior angles exceeds ХА of the ДАВС by 2 right 
angles. 


(c) In A4BC, ZACE = ZABC + ZBAC 
Similarly in ABCD, ZBDC = ХОСЕ - 
[Ext. angle prop. of a A] 














DBC 





But ZDCE => LACE and 


1 ZDBC = 1 ZABC 
2 2 


BDC = ZDCE ~ ZDBC 


= LACE -1 АВС 
2 2 


Now, 





= S ACE - АВС) 





= АСЕ + ZBAC – ZACE) 


ZBDC = 5 ВАС. 


(d) In ABCE, ВС = ЕС, -. ZB = ZBEC 
In ACDE, ED = EC, -. ZECD = ZEDC 
and In ЛАРЕ, AD = ED, -. ZAED = ZA 
Now ZB = ZBEC = ZA + ZECD 
В = ZA + ZEDC = ZA + ZEAD + ZAED 
B= ZÁ + LZA + ZA =32A 











56. 


57. 


58. 


59. 


60. 


ZB 3 
ZA 1 
or, ZA: ZB=1: 3. 
(d) In the rectangle ABCD. 
AB = CD and AD = BC. 
Since the diagonals of a rectangle bisect each other, 
-. OA = OD i.e., ZODA = ОАР. 
But, ZAOD = 44° (Vertically opposite angle to ZBOC) 








1 1 
ZOAD = (180° — 449) = = (136°) = 68° 


Hence, ZOAD = 68° 

(a) PORS is a square 

SP = SR and ZS = 90° 

and ZSRP = ZSPR = 5 (00°) = 45° 


Hence, ZSRP = 45°. 
(d) Since AB = BC 








ZBAC = ZBCA (180° 56°) = 62° 


Also as AB || CD and AC transversal 

So ZBAC = 62° = ZACD 

(Alternate interior angles) 

2.2 ZACD = 62°. 

(a) Since X and Y are the mid-points of AB and DC 
respectively. 


AX - 7 AB and cy =>DC 


But .". 








AX =CY 








AB=DC => I АВ 1 рс 
2 2 

Also, АВ || DC [Е 

=> АХ | YC 

Thus, in quadrilateral АХСУ, 

AX || YC and AX = YC 

Hence, quad, AXCY is a parallelogram. 


ABCD is a parallelogram] 


(c) Proceeding as in Q. No. 4, we can prove that AXCY 
is a parallelogram 


Similarly, BXDY is a parallelogram. 

Now, AXCY is a parallelogram 

=> AY|| CX 

[^ Opposite sides of a parallelogram are parallel] 

= PY|| Ox 1) 
Also, BXDY is a parallelogram 

=> DX||BY 

[^ Opposite sides of a parallelogram are parallel] 

= PX || OY (2) 
Thus, in a quadrilateral РХОҮ, we have 

PY || ОХ and PX || ОУ [From (1) and (11)] 

=>  PXQY is a parallelogram. 


Plane Geometry 


61. 


62. 


63. 


64. 


65. 


(с) In AARB, Р is the mid-point of АВ and PD || BR. 

— D is the mid-point of AR. 

ч ABCD 15 a parallelogram 

=> DC|AB = DQ|| AB 

Thus, in ARAB, D is the mid-point of AR and DQ || AB. 
О is the mid-point of RB => BR = 2BQ. 

(d) ABCD is a trapezium in which AB || DC and M, N 

are the mid-points of AD and BC. 

Hence, MN || AB and MN || DC. 

In AACB, 

ON passes through the mid-point № of BC and ОМ|4В 


омы 
2 





ав= 2 ст) = 6 cm 


But МО = MN - ОМ = (14 
Again МО passes through the mid-point М of AD and 
MO || DC 


6) cm = 8 cm 





mo=1pc=1cp 
2 2 


Hence, CD = 2(MO) = 2(8) = 16 cm. 
(a) Consider As PSX and ORY, in which ZX = ZY = 
90° 
[^ PX L SR and QY L SR.] 
and SX = RY 
[ SX = SY - ХУ and RY = SY – SR = SY- PQ = SY 
- XY 
and PS — QR [Sides of a parallelogram] 

APSX = AQRY [R.H.S. axiom] 

PX = OY 
[Corresponding parts of congruent As are congruent] 
(c) ABC is a A and P, Q, R are the mid-points of sides 
BC, CA and AB resp. 


РО || AB 





and РО= тав -560) =15 cm. 
Similarly, RP || АС 
and КР= sac = 201) =10.5 ст. 


Perimeter of ARPQ = (AR + RP + РО + ОА) cm. 
= (15.0 + 10.5 + 15.0 + 10.5) cm. 
= 51 cm. 
(a) ABCD is a parallelogram. 
=> AD = BC and AD || BC. 


> гар - ВС and AD || BC. 


= АР = CQ and AP | CQ. 

Thus, АРСО is a quad. Such that one pair of opposite 
side AP and CQ are parallel and equal. 

Hence, АРСО is a parallelogram. 


66. 


67. 


68. 


(a) In a parallelogram ABCD, 

ZA + ZD = 180° 

Let, ZD = x°, ZA = 2x – 30? 
(2x? — 30°) + x? = 180? 

=> 3x° = 180° + 30° 


=> 3x°=210° orx= al 





x? = 709 
ZD = 70° = ZB 
and ZA = 2x - 30° = 110° = ZC. 





(a) In ABDC, О and R are the mid-points of BD and 
CD respectively. 


1 
ОЁ || BS and OR = 
Similarly, PS || BC and PS =58С. 
1 
PS || QR and PS = OR each equal ютс} 


Similarly РО || SR and РО = SR [each equal 103 4D} 


PS = OR = SR = РО [`` AD = BC] 
Hence, PORS is a rhombus. 
(с) Since AB || DC and transversal AC cuts them at А 
and C cresp. 


ИТ = 22 (1) 
[^ Alternate angles are equal.] 
Now, in AAPR and ADPC, Z1 = Z2 
AP = CP (ч Р is the mid-point of AC] 
And Z3 = Z4. [Vertically opposite angles] 
So, ДАРА = ADPC[ASA]. 
=> AR = DC and PR = DP (2) 
Again, P and Q are the mid-points of sides DR and DB 
respectively in ADRB. 


РО=-ЁВ =-_(АВ- AR) [^ AR = DC]. 


PQ- ju - DC). 


. (b) AB || DC and EC cuts them 


> ZBEC=ZECD 








=> ZBEC=ZECB [- ZECD= ЕСВ]. 
ЕВ = BC AE = AD. 
Now, AE = AD ADE = ZAED 





=> ZADE = ZEDC 
[^ Alternate Int. angles]. 
DE bisects ZADC 


Again, ZADC + ZBCD = 180° [Co. Int. angles]. 





= : ZADC + ; ZBCD = 90? 


70. 


71. 


72. 


73. 


74. 


75. 
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=> ZEDC + ZDCE = 90° 
But, ZEDC + ZDEC + ZDCE = 180° 
[^ sum of the Zs of a A is 180°] 
ZDEC = 180 — 90° 
ZDEC = 90°. 
(с) 100° + 98° + 92? + x? = 360 
(sum of the angles of a quad) 
290° + x = 360 or x = 360° — 290° = 70° 
(d) Let, the measure of each angle be x°. Then, sum of 
all the angles = 6x° 
We have, 


Sum of all interior angle of a polygon = (2n — 4) right. 
angle 





Sum of all interior angles of a hexagon 
= (2 x 6 — 4) right angles 
= 8 right angle = 720? 
6x? = 720? or x = 120°. 
(d) Let there be n sides of the polygon. Then, each 
2n-4 


«90 
п 
2223 
x 90= 108 2180n- 360- 108n 
n 


=> 72n- 360° > п-5 
SO, the polygon has 5 sides. 


interior angles is of measure Ge 





(a) We know the no. of diagonals of a polygon of n 
n(n— 1) 


sides is 


for a hexagon, n = 6 














„е. E 
2 2 
(b) Since the no. of diagonals of a polygon of п sides 
| i Wa D 
2 
n(n— 1) 





— n= 27 2n - n- 2п= 54 


п? – Зп – 54 = 0 
= (п – 9) (п +6) = 0 
п= 9 оги = –6 
п = 9. 
(с) One angle of the pentagon is 140° 





Since the remaining angles are in the ratio 1:2:3:4, ~., let 
the remaining angles be x?, (2x)?, (3x)? and (4x)? 
But the sum of interior angles of a pentagon is 540? 
140 + x + 2x + 3x + 4x = 540 
10x = 400 x = 40 


The angles of the pentagon are 140°, 40°, 80°,120° 
and 160° 


Hence the size of the greatest angle = 160°. 








76. 


77. 


78. 


79. 





(b) Let there be п sides of the polygon. Then each exterior 








angle = | E and each interior angle -( эх um 2 
n n 
We have 
Exterior angle= 5 (interior angle) 
360 Ц 2n-4 
LEM 1 By »| 
n 3 n 
=> 360 = 60 (п- 2) 6-п-2 n=8 








Thus the polygon has 8 sides. 














(a) Each exterior angle of a regular octagon = гэг = 45° 
8 
D 
С 
Е 
В 
А 

Each exterior angle of a regular octagon 
= (180 — 45°) = 135° 

Required ratio= 133 3:1. 

45 
(4) Here number of sides = 5 
E 2п- 4). 
Each interior angle— right. angles 
n 
2x 5— 4 
= x 90°= 108? 
In A4EA, ZAED = 108? and AE = ED 
180-1 

ZEDA- ZEAD= еа 36° 

ZADC= ZEDC- ZEDA= (108- 36)°= 72° 

ZADE _ 30 _ 1 

ДАРС тт 2” 


(c) Each ext. angle of (n — 1) sided regular polygon 





4 360 | and each ext. angle of (n + 2) sided regular 
п- 1 


360 ) 
polygon= 
п— 2 


According to the question, m 6 
п— 








(Since greater is the number of sides, smaller is the value 
of each ext. angle) 


=> 360 (n + 2) – 360 (n — 1) = 6 (n 
> 60(n-2-n4)2m-«n-2 

180 = 2 4n-22 nm +п – 182 = 0 
=> (п + 14) и- 13) = 0 





(п + 2) 








80. 


81. 


82. 


83. 


84. 


85. 





=> n--14 or n = 13 

= т- 13 (^ n cannot be negative) 
(c) OA = 13 cm, AB = 10 cm 

From О, draw OL | АВ 


We know that the perpendicular from the centre of a 
circle to a chord bisects the chord. 














AL= 5 AB= 5 ст 


In right AOLA, 
ОА? = OL? + LA? 
169 — 25 = OL? 
OL’ =144;OL =12 cm. 
(a) Since ABCD is a cyclic quadrilateral 
ZADC + ZABC = 180° 
=> 130° + ZABC =180° 
=> ZABC = 50° 
Also, ZACB = 90° 
In AABC, 
ACB + ZABC + ZCAB = 180° (ASP) 
=> 90° + 50° + ZCAB = 180° — ZCAB = 40°. 
(d) ХАОС = 2 ZAPC 


(Pythagoras them.) 








ZAPC = 50° 
Also, ABCP is a cyclic quad. 
- ZABC = “АРС 

ZABC = 50° 


г. ZCBD = 180 - 50 =130°. 
(c) BD = DA = DC 
BD =3 cm. 
(c) Acyclic quadrilateral whose opposite angles are equal 
is a rectangle 
A B 


D С 
=> Іп а cyclic quad. 
ZA + ZC = 180° 
But ZA = ZC 
ZA = ZC = 90° 
Similarly, ZB = ZD = 90° and hence ABCD is a rectangle. 
(b) Since ST is a diameter 
ZTRS = 90° 
Also, ZTRQ = ZTSR (angles in alternate segments.) 
ZTSR - 40? 
Hence, ZSTR = 50°. 


86. 


87. 


88. 


89. 


90. 


91. 
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(d) ZTPQ = ZPAQ = 70° 
(Zs in the alternate segments) 








TP - TQ — ZTQP - ZTPQ - 70? 
ZPTO = 180° — 70° — 70° = 40°. 
(a) PA = PB 


ZPAB = ZPBA 
Also, ZPAB + ZPBA = 180° — ZAPB 
180° — 60 =120° 
ZPAB = ZPBA = 60 
1.е., АРАВ is an equilateral triangle 
AB = 8 cm. 
(c) OA = OB = ZOAB = ZOBA = 32? 
ZOAB + ZOBA = 32° + 32° = 64° 
ZAOB = 180 - 64 = 116? 





= ZACB- 5440B- 58? 


(Degree Measure Thm.) 

Also, ZACB = ZBAS 

(angles in alternate segments) 
ZBAS = x = 58° 

(c) Since ABCD is a circumscribed quadrilateral 
АВ + CD=BC+4AD>6+42=7+AD 
AD = 10 — 7 = 3cm. 

(c) 


C D 





A B 


In right As OAP and OQC, we have 
OA? = ОР? + AP? and OC? = OQ? + СО? 
г? = х2 + 52 and г? = (17 - xy? +122 
=> x? + 25 = 289 + х2 — 34x + 144 








34x = 408 > x = 12 cm 
12 = 122 + 52 = 169 
r=13 em 


(a) If two circle touch internally then distance between 
their centres is equal to the difference of their radii. 


АВ = (5 – 3) cm = 2 cm 
Also, the common chord РО is the ^ bisector of AB 
АС = СВ = 1 ст 
In right. AACP, we have 
АР? = АС? + CP? 
= 25- 1 = CP’ 
CP= 424 cm 


Hence, РО- 2СР= 2424- 4V6 cm. 


92. 
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94. 


95. 


96. 
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(b) Since PT is a tangent and PCB is a secant to the 
circle 
PC x РВ = PT? 
=> 3x РВ = 36 => РВ = 12 ст 
> 3 + ВС = 12 => ВС = 9 ст 


radius of the circle = 1 вс = 4.5 ст 
2 


(4) Let AB = 9 ст, ВС = 7 см and СА = 6 ст 
The, x + y = 9 cm 
y+z=7cm 
z+x=6cm 
Adding, we get 2(x + y + z) = 22 
> x+yt+ze=ll 
2-(1-9)-2,х-(11 
and у-(11-6)-5 
Hence, the radii of the given circles are 4 cm, 5 cm and 
2 cm respectively 
(a) OR = OS, OR 1 DR and OS 1 DS 
ORDS is a square 
Also, BP = BQ, СО = CR and DR = DS 
ВО = ВР = 27 ст => BC-CQ=27 cm 





7-4 


=> 38- СО =27 cm 
=> СО-П cm 

=> CR=11 cm 

=> CD-DR=\11 
> 25-0К-11 

=> DR=14cm 

=> r=14cm. 


(d) Since AD is the tangent to the circle from A and 
APB is a secant 
AP x AB = AD? 
MAS 106207 
=> АРхАВ= $4 =e 


1 


> АРхАВ = ТАВ? (-- АС = АВ) 


> АВь АН 
4 


(c) Draw OD 1 АВ, 

ОЕ 1 BC and OF L АС. 

Let OD = ОЕ = OF =x 

Then, AF = AD = (8 – х); CF = CE = (6 - x) 


AC - 4 AB! + BC? = 48? +6? = 10cm 








So, AC = AF & FC = (8- x) -(6— x) 210 


or, х= 2. 


97. 


98. 


99. 


100. 





ы боюм 


CaN 
E G 


I *—— 6 cm —» 





(b) We have, 


R 
D C 








A P B 
AP = AS 
ВР = ВО 
CR = СО 
DR = DS 
АВ + CD = АР + ВР + CR + DR 
= AS + ВО + СО + DS 
= (AS + DS) + (ВО + СО) 
= AD + BC 
Since, АВ = CD and AD = BC 
(© opposite sides of a ||, are equal) 
=> АВ = AD 
CD = AB = AD = BC 
Hence ABCD is a rhombus. 
(d) ZBOD = 180 — ZAOD = 180 — 140 = 40° 
ОВ = Ор => ОВР = ZODB = 70° 
Also, ZCAB + ZBCD = 180 [" ABCD is cyclic] 
=> 50° + 70° + ФОРС = 180 => ZODC = 60° 
ZEDB = 180° — (60° + 70°) = 50° 
(a) In AADP 
Ext ZADC = Interior (ZA + ZP) 
= 40° + 20° = 
ZABC = ZADC = 60° 
Since AD is the diameter 
=> САВР = 90? 
ZDBA = ZABD 


gm 











ABC = 90° — 60° = 30° 





(с) ZOSR = ZOTR = К 


2 





ZPSM = ZPTM 


Also, ZSMR = y 
In quadrilateral PSMT 


180° 
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180-2 4180-24 y x 2360. 
2 2 





(a) Let, AD be the bisector of BC and passes through 
the centre. Join CO 





Also, BM = CM 





In right AAMC, we have CM? = 36 — х? (1) 
Also, In right AOMC 

СМ? = 25 - (5 - х)? -4(2) 
From (1) and (2), 

36 = х2 = 25 - (25 + x? - 10x) 


10x = 36, x = 3.6 cm 


СМ = 436- (3.6)° = 423.04 cm = 4.8 cm 


and BC = 2CM = 2 4.8 = 9.6 cm. 

(d) AO is joined 

Since the circle is the incircle for AABC, AO, BO, and CO 
are the angle bisectors of ХА, ZB and ХС respectively 





ZDAO = ZFAO = : ZBAC = 20° 





ZOFA = 90° 
In AAOF, ZAOF = ZAOD = 70° = y 
From the figure 


х+х+у+у + +2 = 360° 
=> 2(х + 2) +2у = 360? 


103. 


104. 


2 x ZBOC + 140° = 360° 

2 х ZBOC = 220° 

ZBCO = 110°. 
(b) Let, xy, yz, and zx be the tangents to the circle at 
the vertices of an equilateral AABC 


X A Y 





2 
Since XY is as tangent to the circle at the point А, 
ZXAB = ZACB = 60° 
Similarly, ZABX = 60° 
In AAXB, ZAXB =180 — (60° + 60°) = 60° 
Similarly it can be shown that ZY = 60° and ZZ = 60° 
AXYZ is an equilateral D 
(c) BD = BE = 6 cm and AB = (s + 6 cm) 
ВС = (6 + 8) cm = 14 cm 
AC = (x + 8) cm 








8 cm — ——4 





a+b+c _ 2х+28 _ 
2 

Now ar. (ДАВС) = ar. (AOBC) 

+ ar. (AOCA) + ar. (AOAB) 





Hence, 8 = x+14 











1 

= AS(S-ayXS-b)(S c) = ZOEx BC 
1 1 

Uude dE хорда 


> Voc 14668) = 7 4x4 


EU 8) 54x (642) 


= 4V3x°+42x =4(14+х) 


=> 2x? - 14x - 196 = 0 

ог, х2 - 7х — 98 = 0 
x = 7, x = —14 (not possible) 
Shortest side = 6 + 7 = 13 cm. 
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EXERCISE-2 
(BASED ON MEMORY) 


A 
1. (с) 


В D C 
AD = 245 ст , AB - x em(say) 
In AABD 
AB? + AD? + BD? 


2 
«аз 2) 
2 


эй 
4 
х2 = 16 


x=4cm 


=12 


Area of triangle = У (side)? 





к 
4 
= 4,3sq.cm 
X 
2. (с) ic 
Y M 2 

XY = 11 cm 

YZ = 14 cm 

XZ = 7 ст 

1 
XM = 242? + у?) – х? 


2 


=! ha PPj- 
2 
1 
=z V2(121+ 49) -196 
= 5 340-196 





= 5.44 


= 6 ст 


. (b) 


. (b) Cr) 
C га B 


Q R 
РО = 35 ст, OS = 28 cm 
ZOSR = 90° (angle of semi-circle) 
ZOSP = 90° 
In APQS. 
РО? = PS? + Qs? 
PS = РО? — 052 
PS? = (35)? — (28)? 


PS = (35)! — (28)? 
PS = 21 cm 

ZPSO = ZOSR 
ZPOS = ZR 

APSO ~ AOSR 


QS? = PS x SR 





21 
SR = 37.33 cm 








DG=2cm 
ZDCE = 30° sin30° = 2 
CD 

CD=4cm 
In ACGD and ACFE 
ZCGD = ZCFE 
ZCDG = ZCEF 
By AA similarity 
ACGD ~ ACFE 

. DG CD 

` ЕЕ СЕ 


Plane Geometry 2 























2. 4 
x бєх 
d 2 
х б-х 
2х=6+х 
х= 6 ст 
Р Е на 
КЕ G 
5. (d) 
IN 1 
В М L S 
РО = 16 ст 
Let РЕ = РЕ =а ст 
In APEP 
EF? = РЕ? + РЕ? 
ЕЕ = «Фаст 
ЕН = 2a 
ОН -а 
РЕ + ЕН + ОН = 16 
аз«2аза-16 
16 
а= = 
24-42 
16 
a = -== 
V242 +1) 


16 (2-12) 


-@ R 











^ BND (42-142) 














а-(16- 472 )ст 
р С 
6. (a) Р Q 
A B 
Value of BP + CP is minimum when BP = CP 
РО L BC 
CO-QB-2cm 
In ACPQ 


СР? = СО? + РО? 
СР? = (2)? + (4)? 
CP? = 4 + 16 


CP = 420 


ВР = СР = 4/20 

BP + СР = 2420 
-2х245 
= 44/5 cm 


. (b) Measure of every interior angle 





-4 
(2 ЇЙЛ 
п 
Here n = 5 
- (194) 
5 
= 108° 


Measure of every exterior angle. 


Difference = 108° — 72° 
= 36° 


P 


ZP is bisected by PS, Hence it passes through centre O. 
-. PS is diameter of circle 

ZPRS = 90° = ZPQS 

ZPQR = ZPRO = 60° (equilateral triangle angles) 

2. ZTOR = 30° 

ZORT = 120° (180° — 60°) 

ZOTR = 30° 

2 RT = КО 

/. Т:ЮО-1:1 


ОВ 


PR = РО = OS 
Let ZOPS = ZPSR = 0 
POR = ZPSQ + ZSPQ = 20 
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ZPRO = ZPOR (angle of isosceles triangle) 2 10)? (3-4) 
ZPRO = ZPOR = 20 
ZQPR = 180° — 20 – 20 = У100-1 
= 180° — 40 - J99 
SPO + ХОРЕ + ZRPT = 180° Inverse common tangent 
Ө + 180° — 4х + ZRPT = 180° = \Wistance between centre)” — (к +»)? 
ZRPT = 30 - 5 
=4 (10% — (3+4) 
Ratio = 1:3 
= 100-49 
on =V51 
E 
D Required ratio — ол! 
N17 x3 
A 
B OX43x3xll 433 
417х3 417 
Radius of larger circle — 5a units A 


Radius of smaller circle — 3a units 











PE- [Center distance)? — (ң- ny 12. (d) N M 
-Je асаў Та 
арса В L C 
= ree тай Let AB = BC = AC =x cm 
= 60a? OA= SAL 
= 245a units OA = 16 cm (given) 
= = 90° 2 
ZADB = ZAEC = 90 ipsas 
ZABD = ZACB 3 
Hence ZABD and ZACE are similar AL = 24 cm 
С. L=~,ZALB = 90° 
3 40- Ba 
5 40 AL = A AB? — BP 
3 8(5-a) 2 x 
= =, |2 -2 
1 8 4 
24 = 40 – 8a 2 
Зх 
а=2 = ES 
DE = 44/15 units from equation (1) 
43 
. (br, = 3 ст же 
r, = 4 ст 48 
х= —= ст 
Direct common tangent 43 
: 4 
= V Distance between centre)? -(n- ny x= 8х уз cm 





13. 


14. 


x 21643 cm 


Semi perimeter of A4BC 


_3х 


2 


_ 3x16v3 
2 


= 2443 ст 


D 
(b) 


E G F 


DE = DF = 60 cm 
EF = 96 cm 
DG L EF 
DG =? 

1 
EG=—EF 

2 


1 
=—x96 
2 


= 48 сш 
In AEDG, 
DE? = РС? + EG? 
60? = DG? + 482 
DG? = 3600 — 2304 
DG? = 1296 


DG = 41296 


DG = 36 cm 


A 
(c) 


B C 
given, ZACD = 114? 


ZABC = 54B4C 


Property: Sum of two overs interior angle is equal to 


exterior angle 
ABC + ZBAC = 





15. 


16. 


17. 


Plane Geometry 





5 <BAC+ “ВАС =114° 


5 ВАС =114° 


висе 2118 





ZBAC = 76° 


(b) ZP: ZO: ZR=1:3:5 
In APOR 

ZP + “О + ZR = 180° 

1х + 3x + 5x = 180° 


9x = 180° 
x 220? 
£P = 20° 


ZQ = 3 x 20° = 60° 
ZR — ZP = 100° — 20° 


= 80° 
P 
(с) О R 
A Ó B 
ZQOR - 50? 


ZOQR = 180° — ZPQR — ZOQA 


1 
ZOOR = (180° – ZPOR) 


ZOOR = 90° – РОК 
In AOOR, 


1 1 
90° — goes +90 – ge =180° – 50° 


ZPOR + ZPRO = —2(—50°) 
ZPOR + ZPRO = (50°) x 2 
ZPOR + ZPRQ = 100° 
ZOPR = 180° — 100° 

= 80° 


(c) 





Q R 


Right angle triangle 
PR? = РО? + OR? 


18. 


19. 
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PR? = 144 + 25 
PR? = 169 
PR = 13 em 


PR 1 
Circum radius — 2-3 = z = 6.5 ст 











Р Е А 
(а) 9 
aP R 
C 
PQ-8cm 
BQ-2cm 
CR = QR - QC 
= 22 — 16 (as AP – OR) 
=6cm 
In ABOC 


ВС? = ВО? + ОС? 
-Qy + (16)? 
=4+ 256 
= 260 

ВС = 4260cm 

In AACR 

AC? = AR? + RC? 

АС? = (8)2 + (6)2 


AC? = 64 + 36 
AC? = 100 
AC = 10 ст 
P 
$ T 
(b) 
Q R 


PO x PS = PR x PT 

РО = PS + SQ 

PR=PT+TR 

(PS + SQ) x PS = (PT + TR) х PT 
(6 + 4) x 6 =(S+ TR) x 5 


20. 


21. 


23. 





10х6 





S+TR= 


8--ТВ- 12 
TR -7 ст 


A B 


(c) 


C 
D 


Tangent that are draw from outside point to a circle are 


equal 
АВ + CD = BC + AD 
2х +3 +х+6 = 3х - 1+х+4 





Зх +9 = 4х + 3 
4х 3x29 -3 
x = 6 units 


(b) à + b? + с2 = ab + be + ca 
Multiplying both sides with 2 
2(a? + b? + с?) = 2(ab + be + ca) 





2a? + 2b* + 2c? – 2ab — 2bc – 2ac = 0 





(a — b? + (b - cy + (a- c = 0 


>a-b=0 
a=b 
>b-c=0 
brc 


>a-c=0 
а-с 
Hence, a = b = с 


Equilateral triangle 


(b) 





C B 


Right angle triangle, 
AB? = АС? + BC? 
144 = AC? + 64 
AC? = 144 — 64 





Plane Geometry 



































АС? = 80 26. (c) Let ABCD is a square of x unit side 
АС = J80 кв 
м 
АС = 9 cm 
А А C 
m 
12 
-0) р Q O x D 
м2: 
Then 4400р = 90° 
B C 
РО | BC ud 
АР:ВР-3:5 di 
Di 1 of = 
РО = 18 ст iagonal of square ABCD 2x 
line MB || OD 
as PQ || BC 
ZAPQ = ZABC and ZAQP = ZACB ie, OD= MB= Ир’ then MBOB will be a rectangle 
Therefore, By AA similarly become 
АЛО DABE МВ | OD, MB = OD = У 
‚ AB _ BC 
` АР PO BD || MO, MO = BD = J2x 
Subtracting 1 from both sides 
g , 2 : NT 
АВ | BC, в= 1) 1023) => 
AP | РО 
E АВ-АР ВС-РО 27. (b) Let the required angle be x. 
AP PQ Supplement of x — (180? — x) 
ВР ВС-РО Complement of x = (90? — x) 
AP PQ 3 x complement of x = 3(90? — х) 
5  BC-18 Supplement of x = 3 x complement of x 
з 18 (180° — х) = 3(90° — x) 
BC - 18 = 30 180° — x = 270° —3x 
ВС = 30 + 18 2х=90° 
ВС = 48 ст х= 45° 
. (a) с 
С 
AN P4 28. 
B 
ZAOC - 360? — 140? 
= 220° 
ZABC = Angle at the circumference АОВ = 60° 
_ 220 
Tha COD = 90° 


= 110° length of chord AB = a 


29. 


30. 


31. 


32. 
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length of chord CD = b 
> AO=OB = AB=OD=OC=a 
In AODC 


р? + ОС? 








= СР? 
а? +а? =? 

b - 2а 
(4) Р -40 

but |Р-|0-180 
4 10-10 -180 


180 


(0----36 


Therefore |R = 180-10 =180°—– 36° = 144° 














“ә 


(с) 





OA? = OB? + ВА? 





102 = 6? + ВА? 
АВ? = 10? — 6? 
Length of tangent = АВ = `/64 =8 cm 
A 
(9 12 km 
B 5km C 





AC = J AB? + BC? = 422 +5? = 4169 =13 km. 





Length of direct common tangent 2 


PQ- -(n-n) 


34. 


35. 





132 -(11- 6) 


= 7137-5? = 4169-25 = 4144 -12 ст 


33. (b) Let the base of two triangles be x, y. 


Боза, 


bows ? 


MX 














"MEA 


A itr 
QUE NV 


OA - CC - radii 

OE 1 AB, OC 1 CD 
2 АЕ = ЕВ = 5 cm 
СЕ = FD = 2 cm 


Let ОЕ = x cm 
In AOAE, OA? = AE? + OE? 


ОД? = 52 =x? (1) 


In A OCF, OC? = 22 +(х+ 3)2 
52 62 = 22 +(х+3)2 (2) 


55 43^ 225 +(х+3)° 


=> 25+х? =44x7 + 6x49 





6x = 25-13=12 
х=2 cm 
OA? =25+ x? 2 25+4=29. 
= 429 cm. 
Diameter of circle — 2429 cm. 
A 

D E 

(a) 
B С 


DE || BC 


Plane Geometry 



































As DE divides the area of A ABC into 2 equal parts B 
“Б and E is the midpoint of AB and AC 
As AADE ~ AABC 
D 
‚ Area of AABC АВ? 38. (b) 
" Areaof AADE AD? 
2 
> - 22 AB- 42 AD 
AD A C 
АВ = 2 (AB - DB) BD =3 cm 
42 AB - AB = V2 DB CD = 4 cm 
2 2 2 
= = 1 
АВ (2-1) = 42 DB In А АВС, AB* + AC* = 77 = 49 (1) 
In AABD, AB? = AD? +3? = AD? +9 (2) 
DB 42-1 
AB р. In AADC, AC? = AD? +16 (3) 
Add (2) and (3) = AB? + AC? = 2AD? +25 
А [By eqn. (1)] 
49 = 2AD? = 25 
2AD? = 24 
AD? = 12 
. (b) 
AD = V12 = 243 cm 
B C 
In AOBC, OB = CC (Radii of circle) 39. (a) 
-. [OBC = [OCB 
BOC -180? —2|OBC B - С 
In AOBD, [ОВР = [ОВС = 90° —|BOD Extend AD to F on BC 


ADB =| BDF = 90° 
ADB =|FDB (BD is the angle bisector) 





1 
> BACT OP 











(2. Angle subtended by an arc at the centre is twice to 








that subtended at the circumference] RIBSE SEED 
1 — AABD and AFBD are congruent 
= 3 (180 —2|OBC) 5 AD = DF 
-Р-10ВС And ADE is similar to AAFC (.. DE || BC) 
o 1 
2 [BAC + [ОВС = 90°. ЯРЬ ирс (12) =6 ст. 
AC AF 2 2 
. (d) I+ E = 180° 
I- E = 180° 40. (b) As G is the controid of A4BC 
21 = 288? -. AGBC = AACG = AAGB 
I= 144° 1 
E = 180°—144° — 36° -. Area of шаг Area of AABC 


360° _ 


36° 





Number of sides = 10. = 15 x60 = 20 cm? 


41. 


42. 


43. 
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А В 44. (b) x+(x+44°) =180° 
А 
Q 2x = 136 
С 
R 
D 
A 
As tangents drawn from an external point are always equal. 
". AP = AS (1) 
F E 
BP - BQ Q) 45. (a) 
CR = CQ (3) 
DR = DS (4) B D C 


on adding all these, we have 
АР + ВР + CR + DR = AS + ВО + CQ + DS 
=> (AP + BP) + (CR + DR) = (AS + DS) + (BO + CQ) 


= АВ + CD = BC + DA |GBC = [ССВ 
W.K.T. sum of angles of a triangle = 180° 


In ABGC,|BGC = 60° and BC = GC 








-. ABGC is an Isosceles triangle 











=> Т+9.2 = 8.5 + РА 








= 16.2 = 8.5 + DA <. |GBC+|GCB+|BGC =180° 
= DA= 16.2 — 8.5 = 7.7 cm = 2|ОВС = 180° — 60° 
_120°/ — «no 
— (GBC = 2-60 
(с) |СВС =|GCB =|BGC = 60° 
2 A 


-. AGBC is equilateral triangle 


The third angle = 4x + 5x = 9x. 
Area of equilateral triangle = у а? 


/.4х+5х+9х 2180? 


х= 10° Area of AGBC = 4 ха? 
Smallest angle is 40° 
= 16y3. 
Р Median of triangle divides the triangle into 2 parts of 
O equal area 3 medians of a triangle divide the triangle into 


6 parts of equal area 


(е) s © Q 2 Area of AGBC =2x area of AGDC 
Area of ДАВС =6x area of AGDC 
=3x2xAGDC 

= 3 хагеа of AGBC 

Opposite angles are equal. = 3x16y3 

= 484/3 cm?. 


2а+100° = 360° 


2a = 260 46. (d) Angle BOP = Angle BAP 
a=130° Angle BOP = Half of angle A 
ги и =, 1307 — 65° Similarly, angle BOR = half of angle С 


Angle BOP + angle BOR = 0.5 x (4 + C) = 0.5 x (180 


RSQ = 65°. = 
Шш -В)-90- РА 


Plane Geometry 





47. (d) 





51. (4 
130° C F = 


Е 





Using linear pair property 
= |АСВ +|АСЕ = 180° 














=> [АСВ = 180° – 130° = 50° 














1QPR 
Similarly, | АВС = 50° 1Qor=90°+ 2R 
Now, in ДАВС, [ВАС = 180° — (50° + 50°) 509 
=90° + 
=180°—100° 2 
dd = 909 + 25° 
Again using linear pair property, 
= 115° 
GAB +|BAC = 180° 
GAB = 180° – 80° 
= 100°. 52. (a) We know that, [4+|B+|C 2180? 


85? 4 |B + 75? 2180? 
48. (b) |А= 60? and АВ = 12 cm. 


To find : BD =? B 
Since all the sides of a rhombus are equal, AB = AD. 
= [ABD =|ADB 


In AABD, > |ABD+|ADB +|A=180° 
2 |ABD = 120° 
ABD = |ADB =|A= 60° 


ABD is an equilateral triangle 
AB = AD = BD = 12 cm. 








50. (b) Let the number of sides in the polygon be n. 





ZB =180° — 85? + 75? 2180? —160? = 20° 
Each interior angle of a polygon = (n-2)x180 ZB = 20° 
п 


2 ZAOC = 20° x 2 = 40° 
Each exterior angle of а polygon = 360. шіні 9 
" Here OA = OC = Radius of a circle 
(п-2)х180% 
Then ZOAC + ZOCA+ ХАОС =180° 





ZOAC + LOCA + 40° = 180° 


360/ -Х 











n-2 + ZOAC + ОСА = 140° 
2 1 

п-2-6 А ZOAC = LOCA == 70° 
n=8 











[* ОА = OC] ZOAC = 70° 
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ZBPC = 180° —110° = 70° = ZAPD 
ч ZDBC = ZCAD = 30° 
2 ZADB = 180° — (70° + 30°) 


= 180? — 100° 
АРВ = 80° 
А 
(S 
100* 
54. (b) о 
Аы” 
В С 


58. 


ZA+ ZB ZC =180° or ZB + ZC = 180° – ZA 


ZB+ZC 1809-24 1802-1009 80? 
2 2 2 2 


= 40° 








ZBOC =180° (4.4) во 40° = 140° 





55. (b) (= | _ АРОК(Агса) -( 12 ) _ 256 


AC AABC (Area) AC 441 
12 _16 
AC 21 
12x21 
16 
AC = 15.75 cm 


AC= 





56. (d) DEIIBC, then ZADE = ZABC and ZAED = ZACB 
7. ZACB = ZAEB = 180° — (40? + 65°) = 75° 


2 ЕСЕР = 180° — 75° = 105° 





57. 


(c) Let a triangle ABC has sides of measurements 3 cm, 
4 cm and 5 cm 

Using triplets (3, 4, 5) 

— AABC will be right angled triangle 


Area _ 4x3 
Semi perimeter 3+4+5 





— Inner radius of circle Сү 
r=l cm 


A 


_ Hypotenurse 
2 


In right angle triangle half of hypotenuse of circum radius 
R= 5, = 2.5 ст 


Area of C, 2 р 
— Area of C, 7 oe 7 (и) Е % 


R 





(a) Median AD and BE intersect at G on 90° 
i.e., [AGB = 90° and AAGB will be right angled triangle. 
In a triangle centroid divides the medians in 2 : 1 ratio. 


A 


IG9 
90? 








Then BG = 24 x BE 


BG =% x12 


BG = 8 


= AG - хар 


AG = х9 

AG=6cm, 
In right angle triangle AB will be hypotenuse using 
pythogoras theorem, 
AB? = AG? + BG? 


АВ? = 6? +8? 
АВ = 10 ст 
length of AB = 10 cm. 
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59. (4) Sum of interior angles = 180° 


60. 


61. 


62. 


(4459) e ean =180. 





9x = 135 = 180 
9х = 180 – 135 
x =O 











и. X+15=45°+15° = 60° 








ШАН э 9909 6° = 60° 
5 5 
aaa 22 430° = 60 


-. It is an equilateral triangle. 


(b) Number of vertices v = 8 
Number of edges e = 12 
Number of faces f= 6 








"v-etf-8-1246-2. 











(d)2:3:5 = 2x, 3x, 5x. 
2x + 3x + 5x = 180? 

10x = 180 

x=18 
2x = 36 
3x = 54 


5х > 90 
-. It is a right angle triangle. 














360? 
2л 
22 360° 
--Х 
9 2л 
_22 360х 


9 2x22 


(c) 1 radian = 





EL radian — 
9 





22 
9 


radian — 140? 


Now, let the 2 angles be x and y 


x+y=140° 


х-у=36° 
(+) 2x =176° 














The smallest angle = 52°. 


x =88°| then y=140° -88 = 52°. 


63. 


64. 


65. 


Let |POR=2x and |РКО-2у 

—|OQR-x and |ORQ- y [Since, ОО and RO are 
angle bisector] 

In APOR 


= 0+|POR+|PRO = 180° 


— 0 =180°-2(x+ y) (1) 
In AQOR 

=> х+у+96° = 180° 

=> x+ у = 84° 

Putting value of (x + у) in eqn. (1) 

=> 0 =180° -2x84 = 180° —1680 = 12°. 


(d) Let, each side of the triangle be 2x. 

So, AF = FB = BD = DC = СЕ = ЕА = х 

EF = FD = РЕ = х 

Area of the parallelogram DEFB is base x height = x + h, 








and area of trapezium CAFD is ; xbxh= - х (х + 2х) xh,. 


Both the heights are to be measured from midpoints of 
sides to midpoints of the line joining the midpoints of the 
sides. So hy =h,. 














Ratio of area of parallelogram DEFB and area of trapezium 





CAFD ig 2. e | 
3 (x4 2x) x 
=2:3 

(c) 

A 

a D 

B b C 

BD 1 AC 

AB 1 BC 








Hypotenuse of ДАВС = VAB? + ВС? = Va? - b? 
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1 1 68. (d) 
Атеа DEGREE ыы ы нр 


> AB x ВС = AC x BD 


> ab=Va’ +b’ хр 


On squaring both sides we have, 








г А 
alb? = (а? +Ь?)р? 
ди ОВ = 6 ст, OA = 10 cm 
2 = 
a +b’ => ОВА - 90? 
- (9) 2 AB- Мол - og = ho -6 





= 4100 -36 = V64 =8 cm 


69. (b) 
P AS 2 
C D 
S y 
АЕ 7B 


Let, the radius of circle be r unit. B D 
In AOCD, ZCOD = 90° 


CD? = ОС? + ОР? 
































C 
> Parte = 21? (1) 
їп АОАВ, The sum of opposite angles of a concyclic quadrilateral 
OE L AB is 180°. 
ZOAB = 60° . ZA + C= 180° 
4E-7 > 4x + 5y = 180° eti) 
AE ZB + ZD = 180 
cos 60° = — 
OA => 7х + у = 180° viii) 
a By equation (2) x 5 — (1), we have, 
1 
> зас 35x+5y =900° 
4x + 5y =180° 
Tae Q) HN 
A 2) 31x 2720 
From equations (1) and (2), we have, 720 
Ь? = 2а? b- 42a ет 
From equation (2), 
. (b) 24+ ZB + ZC =180° xD 
7x + y «180? 
2А ©З 4 ZC =140° 720 
2 = 70) > Tx ty =180° 
By equation (1) - (2), we have, 180 5040 5580-5040 540 
31 31 31 
ZB ZB 
= =180°-140° = — = 40° 
2 2 à age as 


= 48-80 9 3M 
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71. (d) 74. (b) 
A 
B С 
D 
С BD = DC 
We have ZAOD = 100° 
AB = АС 


100 5 
SACU Se conn ZADB = ZADC =90° 
(The angle subtended at the centre is twice to that of angle ZABC = 35° 
at the circumference by the same arc) 


In AABD 
Again, ZBOC = 70° 5 


ZBAD + ZABD = 90° 


























ZBAC = =35° = ZPAC Ж ZBAD =90° – 35° = 55° 
“АРС =180° —50? — 35° = 95° 75. (b) 
72. (c) С Мопһ 
Bom MC 
/ \ West East 
A D 
South 
B A 
ZABC = 90° 
In AACD AB = 24 metres, BC = 10 metres 
ZDAC = 55? 
pn - AC = МАВ? + ВС? = 24? +10? 
ZD =180° —50° — 909 = 35° 4576 +100 = 4/676 = 26 metres 
ZABC + ZADC =180° 76. (c) The triangle obtained by joining the midpoints will 
=> ZABC =180° -35° 2145? also be a right angled triangle. 
Since the sides are reduced by a factor of 2, the area will 
73. (c) be reduced by a factor of 4. (Since area = 0.5 x b x h) 
A 
-. Area of ДАВС = n Area of AABC 
D E 
77. (b) 
в с З 
А = B 
ГЖ см? 
АР 1 OM is L le bisector of AB = 20 cm 
AARE RANG BM = 10 cm and ОМ = 2/11 
AB BC 2 
AD DE 1 In А OBM, radius OB = ЧОМ? + ВМ? 
DE 


ОВ = 4100-44 = 4144 


1 
BC 2 OB = 12 cm 
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78. (a) Let the angles of triangle be 2x, 3x and x 


79. 


80. 


81. 


Using angle sum property, we get 
x + 2x + 3x = 180° 


x= 180/ — 30° 
Angles are 

= 14=2х30° = 60° 
|B 23x30? = 90? 

C =1х30° = 30? 





A 


B 


Given | АВС = 70°, | АСВ = 40? 
OB and OC are 1 bisector 


BOC = 2|BAC 


In AABC,|BAC +|ABC +|BCA = 180° 


(1) 





BAC =180° — (70° + 40°) = 180° —110° 
ВАС = 70° 
Using (1), we get, |BOC = 2x 70? = 140° 





(d) Sides of triangle are (x? -1.(2 +1) and 2x 
If we put x = 2, sides are 3, 4, 5 [Right angle triangle] 
Longest side is G +1) 


-|Р ү Қазу - (м +1-2х2 +42) 


= х*+2х° +1 








2 
= (2 + 1) 
-. These are the sides of right angled triangle 
A 
(4) 
B D С 


Given |BAD =|DAC and BC = DC 
By angle bisector theorem: 
AB AC 
BD DC 
Вр = Рс 
АВ = АС 
2. ДАВС is а Isosceles triangle. 


82. (c) Let the angles be |4,| В,С 
[А+|В+|С 2180? 
By question, |С <([4+|B) 
= |С <(100-[С) 
= |С < 90? 
Similarly [В « 90 and |4< 90° 


Since all the angles are less than 90°. It is an acute 
angle triangle. 





83. (D в 





AB = AC = 5/2 and |BAC = 90% 
Find OB = OC = OA =r 


v AB = AC = | АВС =| АСВ 
In A4BC,— |ABC +| ACB + 90° = 180° 
ABC = 45° 

















Now in AOAB, sin| ABO = Q4 
AB 
sin 45° = em 
542 
2 
од 52 
42 
OA=5 cm 
P 
5cm 3cm 
T 
S 
84. (с) 3cm 
хет 
Q R 
Let SR be ‘x’ 


In A PTS and A PQR 
PST =|POR and |TPS =|RPS 


/. A PTS is similar to АРКО 





PT _ PS 
"PR РО 
5 3 
3+x 3+5 


85. 


86. 


B 
„(У ү 


AB is а tangent to circle at В 


OBA = 90° 


In AAOB, ОА? = OB? + AB? 


ОА? = 55 4588) 





АО? =100 cm 
AO = 10 

Hence distance of the point from the circle is 5 units. 

E 
D 

(b) : 
P A в О 

АВ = АР = ВЕ 


Let Dax and |E=y 
In AABD,|ADB =|ABD = x( АВ = AD) 
Similarly, in AAEB. 


[AEB =|EAB = y 

In AABD,|PAD =|ADB+|ABD = 2x (exterior angle 
of an triangle) 
Since, AD is bisector of 14, |PAD = [САБ =2x 

BE is bisector of |B so, |ОВЕ -1СВЕ-2у 

In ААВ, | АРВ- | ABD +|BAD =180° 

=> x+x+|CAD+|CAB =180° 

= 2x+2x+ у = 180° 

= 4х+ у = 180° (1) 
For ЛАВЕ, Ay * z = 180° (2) 
Solving (1) and (2) = x = 36°, у = 36° 

Hence AA4BC, x+ у+ |ACB —180? 

=> 364364 | АСВ =180° 


ACB = 180° 
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87. (с) 


88. 


AABC is an equilateral triangle 
OAC = Нас =30 


OCA = 30° 
In AOAC, 
AOC +|OAC +|OCD = 180° 





АОС + 30? + 30? = 180° 





АОС = 120° 





ABCD — cyclic quadrilateral 
|ADC + |ABC = 180° 

|ABC =110° 

Similarly, |BCD = 85° 

ЕВС -|1802-|4ВС 





ЕВС = 70° 
“ВС-ВЕ 





BEC +|СВЕ +|ECB = 180° 
70 + х + х = 180° 


х= 55° 


DCE =|ECB+|DCB 














DCE =55°+ 85° 
= 140° 


89. 


90. 


91. 


92. 


93. 


94. 


95. 
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(b) Polygon has ‘n’ sides 
Sum of interior angles of a polygon = (n — 2) 180° 


Sum of exterior angles of a polygon = 360° 


WKT (n—1)180? = 2 х 360° 
n=6 


L n 
(a) 28 


Let the length of direct common tangent be ‘n’ cm. 


In AAOB, AO=7-2=5cm 
АВ = 13 cm 
BO=n 


Using pythogoras’s theorem in AAOB 
АО? + BO? = АВ” 


5 «gj = 132 














п=12 ст 





(с) As we can sec, the 2 triangles are similar. Their sides 
are in the ratio 2 : 1 (MPN : ABC). Hence BC will be 
7.5/2 = 3.75 cm. 

(b) As, AABC is equilateral and D, Е and F are the mid- 
points of AB, BC and AC respectively. 

BE = DB and EF = DE, since |B = 60°. It can’t be square. 
So, it is a rhombus. 

(a) A cyclic parallelogram is a rectangle. 

Hence, all the interior angles are 90° each. 


(b) OC = DA = radius. Hence, the angles opposite to these 
sides must also be equal. 


So, |OCA = 20° = |OAC. Hence, |AOC =180°20 -2 = 140. 
Now, consider a point D on the major at of AC and join 
D to A and C. This gives AADC. 

So, |40C =2x|ADC. So, |ADC = 1 =70. 








Now, ADCB is a cyclic quadrilateral sum of whose all 
opposite is 180°. 


So, [D+|B =180° 
|B+180°—70° =110° 


(c) Since, it is a right angled triangle, the 2 sides adjacent 
to the right angle will be altitudes. The third altitude must 
meat at the vertex at which these 2 sides meet. 

Hence, the vertex that contains the right angle is the 
orthocentre. From the points given, we can clearly see 
that (3, 4) is the orthocentre. 


96. 


97. 


98. 


99. 





As Q is the centre then in triangle PQS angle QPS = 90° 
and W.K.T. sum of all 3 angles in a triangle = 180° 


PSQ = 180° - (90° +35°) = 55° 


R 


ORAI Q 





P 
As we know that is a cyclic quadrilateral, then all points 
P, Q, R, S are on circumference of circle. 
We know sum of opposite angles in cyclic quadrilateral 


= 180° 

Hence, |P+|R=180° 

\5+|0 -1809 

|S =130°, so 0 - 509 

If PQ is a diameter, then |PRQ = 90° 





Sum of angles in a triangle = 180° 
Hence, |RPQ = 180° – (90° + 50°) = 40° 


(a) As we can see that in the given triangles. 
АВ АС СВ 1 
RQ RP PO 2 





W.K.T. if ratio of corresponding sides are equal in two 
triangles, then the given triangles are similar and is similar 
triangles as corresponding angles are also equal. 


So, |4-|R.]C-|P.|B - |g 
|C = 180 — (80° + 60°) = 40° 
So, 


Ге 


= 40°. 





(b) |4+|B|+|C =180° 


[A+|C = 96° 
|B =84° and from |4+|B 2180? 
[A= 34°. 
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100. 


101. 


102. 


103. 


105. 


(c) According to perpendicular bisector theorem = АВ? 
+ CD? 


= ВР? + AC? 
A 
B D С 


(4) Аз per the problem, 

In AACE, АС = CE, thus |CAE =|CEA 
and |CAE +|CEA+|ACE =180° 

So, |CAE =75°. 


ж 


(b) As shown in above diagram. 





AABC is a right triangle because angle subtended in 
semicircle is a right angle AB = 5 cm. 


АС: BC=3 : 4 (or) AC = 3 ст. ВС = 4 cm. 
— 1 1 
Area of AABC = AX ACX BC = У,х3х4 


=6 ст. 


<= 


(4) Аз per the given condition, 


АОВ = 90°,|AOC = 110° 
Thus [ВОС = 360° – 90° —110° = 160° 


BAC = вос 80°. 


A 


(b) Let MY and ON intersect at point z. 
As, OM = OY, their opposite angles must be equal. 


OMY =|OYM =15. Hence, |MOY = 180° — 15° — 15° 
= 150° 





Also, ON = OY, their opposite angles must be equal 
ОМУ =|OYN = 50°. Hence, |ZYN = ОҮМ-|ОММ = 
50° — 15° = 35° 

So, |NZY =180°—50°—35° = 95° 





So, |OZY =180° -95° = 85? 





бо, |ZOY =180° -85° –15° = 80° 


We got than | МОУ = 150°, now, | MON =|MON – |20Т 





= 150° – 80° 
= 70° 


. (b) Sum of opposite angle of cyclic quadrilateral is 180°. 











. (©) ZA + ZB + ZC = 180° 341) 
(zB C) — (ZA B) = 30? — 15? 
22B = ZA — ZC = 15° (2) 


By adding (1) and (2), we get, 


3ZB =180° 415? = 195° 

=> ИВ = 65°, ZA-ZB = 15° 
=> ZA=15°+65° = 80° 
ZC = ZB -30° = 65° – 30° = 35? 





. (с) 





B D C 


Let, AB be 2x units. 





BD = DC = x units <> АВ:ВР = 2:1 
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109. (b) 








B D C 


Let, AB = AC = 2a units. 


=> ВС = a units 


> Вр = DC-7 units 


2 2 
АР = МАВ? — ВІ? = |да? a 2 
E . 
=,/—a units 
2 























110. (d) 
A H D 

E G 
B F С 


АЕ = АН, ВЕ = ВЕ, GC = FC, GD = HD 
=> AE + ВЕ + СС + GD = АН + ВЕ + FC + HD 
=> АВ + Ср = AD + BC 

> 6+3 = Ар + 7.5 





АБ = 9 - 7.5 = 1.5 cm 


11. (c) A 


AC? =2ABx BC 

АВ? + ВС? =2ABx BC 
(AB - BCy =0 
AB = ВС 


1114 


“ВАС = ZACB = 45° 





ОС = 3 ст, ОА = 5 ст 


АС = 452-3? =4 
AB = 2АС = 8 ст 


113. (b) 4 D 











В C 


ZOBC = 45°, ZOCB = 60° 
ZBOC = 180° — 60° — 45° = 75° 


114. (a) A 





C D B 





AC! + BC? = AB? 
АР? = AC! + СР? 
=> АР? -CD = АС? 
АВ? + АС? = АС? + ВС? + AD? — CD? 
АВ? = BC’ + AD? - CD? 
= AB'«CD'- ВС? + АБ? 








115. (d) 





ZPAB = ZOAC 
ZAPB = ZAQC =90° 
ZOCA = ZPBA; AC = BC 


1 
C=—PB 
9 2 


116. (© д 

















From AAQD, sin60° = 4€ 
AD 





AEB NT 
2 AD 43 
From AAPD, 
А АР а Ba 
&175®=——=——=-—— 
AD 2b 2b 
413 


117. (b) Each angle of a regular octagon 
1 . 
= 5 (2n – 4) right angles 
1 
= (2х8—4)х90° 


_12%90° e 





180? = л radian 


1359-7 x 135°= ot radian 
180 4 


Plane Geometry 


118. (c) 





C 
E 
D 
A B 


ZDEC = 90°, DE = 18 cm, CE = 5 cm 


mca” Ru 
CE 5 
tan ZABC = 3.6 


ZC-ZB > AC=AB 
ZC + ZD=90° 

> 24С-24р-180% 

ZC + 24+ ZB =180° 

> 2C+ZA=180° 

АС 2Ср 
CB СЕ 


A 
B D C 


ZBDA = 30°, ZABD = 60° 


ZA=22D 


119. (c) 


AD 
tan ACB рс АР BD (Вр 


taDBE DE DC DE DC 





6 =6 BD=DC 





ZACB = 60° 


AABC is an equilateral triangle. 


(d) A 
B C 


120. 
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ZBAC = 80? 
ZABC + ZACB =100° 
[ОВС + ZOCB = 50° 
ZBOC = 180° – 50° = 130° 


121. (d) 
А 


(0) 


B C 
The point of intersection of internal bisectors of a triangle 
is called in-centre. 


ZBOC =90° + — 






































116° =до° 2 116—90° =26° 
ZA =26°x2 =52° 
122. (d) 
A 
Р Q 
B С 
AAPO ~ AABC 
АР _AQ_ PO 
PB АС BC 
" AB 3 AB 3 
°% PB | АВ-АР 1 
АВ-АР 1 AP 1 
35-60 
AB 3 АВ 3 
AP , 1 2 PQ 
AB 33 BC 
123. (a) 
A 
B у 
ZABC = 180° — 85° — 75° = 20° 
ZAOC = 40° 
ОА = OC 
8 ZOAC = ОСА 


ZOAC + “ОСА = 180? – 40° = 140° 
ZOAC = 70° 


124. (c) 4 


era 


Required distance = \/(и +5) — (7, 7) 


2 


= Ann, =V4x9x4 =2х3х2 =12ст 


(a) D A 
E B C 
BD is external bisector of ZABC. 
ZABC = 50° 
AD || BC 


ZDAB = 50° 
ZABE = 180° — 50° = 130° 


125. 








ZADB =180° — 65° 50° = 65° 
126. (b) 
A 


M 


ZBAC = ZBDC = 20° 

(On the same are BC) 

ZADB = 90° (Angle of semi-circle) 
ZADC =90° + 20° = 110° 


(a) Р 
DES 
Q 


B 


127. 


AP = AO 
ZAPQ = ZAQP 
ZAPQ + ZAQP = 180° — 68° = 112° 


ДАРО = um =56° 
2 
128. (b) From the formula: 
side 
ENG 
side 


245 


Inradius = 


side =3x 24/3 cm = 64/3 cm. 
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129. (b) In AACD and AABC, ABDEC 1 ХЯВЕВ 
ZCDA = ZCAB = 90? АДОК: СЇ > PR +1=1+1 
ZC is common. ААВС AB? 

г. AACD ~ ААВС > Jang ae 
С АВ 5 АВ 
» 2-42 > 22-1-47-1 
Ар AD 
D 
=> ЭЭ 5-1 -» AD l 
BD 42-1 
A B 133. (b) XZ=r+9 
AACD AC? 
ДАВС ВС? 
10 9 ÁN 





о гү) 
CN 


ВС = (2x9) 218 cm 























В 
130. (b) A O B 
YZ=r+2 
хүй AY = XZ’ ag 
> 17 = (+9) -(г42у 
=> 289=r°4+18r+8l4+r°+4r+4 
ме 2r? - 22r - 85-289 20 
ZPAB = OPA =35° =” ча ae ee ee 
2 = 
ZAOP =110° = ZPOB =70° эв 27 p er 05-0 
o. 709 => Ү2-117-102-0 
Zapp- эгээ! ЭРЭ , 
2 => г *lr-6r-102-0 
=> r(r*17)-6(r-17)20 
131. (b) A => (r-6Yr417)20 
=> r=6cm 
AIN 
WV 134. (b) A 
B 
OD = A15? -12? = 4225-144 = 4/81 29 cm 
О'Р = 413? -12? = 4169 —144 = V25 = 5 ст 
ОО’ = (9+5) = 14 cm 
B C 
132. (b) A 1 65 
AIBC = = LABC = — = 32.5° 
D E 1 55 
ZICB- = ZACB- = 21.5° 
ZBIC = 180° — 32.59 — 27.5? 
B C = 120° 


DE | BC 


ZADE = ZABC 135. (а) ~ Р 5 
ZAED = ZACB Or 19 
л MADE ~ ДАВС 2 - 


From the question, Length of transverse tangent 
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136. (с) 


137. 


138. 


139. 


8=VXY?-9° 
64 = ХҮ? -81 
XY? =64+81=145 


XY =-/145 cm 





> 
> 
=> 
> 


2n —4)x90? 
Each interior angle _ (2n—4)x90° 


(2п-4)х90% 
EMT E 
(4n—4)x90? 3 
2n 
2n-4 1 
4n-4 3 
6n—-12-4n-4 
бп-4п-12-4-8 
2n=8 > п= 4 





у 


U 


(a) Angles of triangle = (a—d)?,a?,(a + d)? 


141. 


a-dt+a+a+d=180° 


=> 3a=180° => а= 60° 





a-d 60 60 1 
180 3 





atd п 


60-4 1 
60+d 3 
44 =120° 


180—3d =60+d 








— 


> d=30° 
Angles of triangle: 
а-а = 60° —30° = 30° 
a = 60° 
a+ d = 60 +30 = 90° 
(d) Suppose adjacent angle of parallelogram be 2x° 
and 3x°. 


Then, according to theorem, 2x° + 3x° = 180° 
=> 5x° = 180° 





5 y= 


Smaller angle of parallelogram = 2 x 36° = 72° 
Smaller angle of quadrilateral = 36° 

Highest angle = 4 x 36° = 144° 
Hence, required sum of angles = 144° + 36° = 180° 


(с) An angle of a triangle 
2 
Е 120° 


Remaining 180° — 120° = 60° is the ratio of 5:7. 
So, 5x + 7x = 60 
12x = 60 


140. 


142. 


143. 


X 
So, angles are 5 x 5 = 25? 
and 7 x 5 = 35? and 120? 
So, value of second largest angle of triangle is 35°. 
(b) Let, the angles of the quadrilateral be 3x, 4x, 5x and 
6x, respectively. 
Then, 3x + 4x + 5x + 6x = 360° 
=> 18x = 360° 
=> х= 20° 
Smallest angle of the triangle 


2 
=3 x 20 ла 


Largest angle of the triangle 
= 40° x 2 = 80° 
Second largest angle of the triangle 
= 180° — (40° + 80°) = 60° 
and largest angle of the quadrilateral = 6x 
= 6 x 20° = 120° 
Hence, required sum 
= 60° + 120° = 180° 
(4) 





ZACB = 40° + 44° = 84° 

ZACO = 90° — 44° = 46° = ZOAC 
= ZOCB = ZACB - ZACO 
= 84° — 46° = 38° = ZOBC 
<. ZBOC = 180° —(ZOCB + ZOBC) 
= 180° — (38° +38°) = 104° 


(c) 





LY 
OC =12cm; AC = СВ = 5 cm 
ло Radius ОА = JOC? + AC? 
= J12? +5? = 414425 = 4169 =13 cm 


Diameter of circle = (2x13) = 26 cm 


(c) A 


B C 


Plane Geometry 





144. 


145. 


146. 


PR | 2 1 
a es = 
RQ 2 RQ 2 
- RQ =4 cm 
х PQ=PR+RQ=(2+4)=6 cm 





The line joining the mid-points of two sides of a triangle 


is parallel to and half of the third side. 
2 ВС-2РО-(2х6)-12 ст 


(а) The point where the right bisectors of the sides meet, 


is called the circum-centrre. 


K> 
OB = OC = radius 
ZOBC = ZOCB = 35° 
ZBOC = 180-70 2110? 
ZBAC = 223 
ZBAC -- 559 
The angle subtended at the centre by an arc is twice to 
that at the circumference. 


(c) The point where internal bisectors of angles of a 
triangle meet is called in-centre 
A 





B C 
“ВГС =135° 


m + АС) = 45° 
> ZB+2ZC=90° 
ZA=90° 
Therefore, the triangle is the right angled triangle. 


(a) Sum of the adjacent angles of a parallelogram is 180°. 


Smaller angle of the parallelogram = € 180 = 84° 


Second largest angle of the quadrilateral = 3 x 360 = 84? 
Required sum = 84 + 84 = 168° 


147. 


148. 


149. 


150. 


(c) Sum of the adjacent angles of a parallelogram = 180° 
one angle of triangle = Ey 180 =120° 
Sum of remaining two angles = 180 — 120 = 60° 


0 
second largest angle = = x7 =35° 














In AACD, 
ZDAC = ZACD = Ө (isosceles triangle) 
In ACBD, 
ZCDB = ZCBD = 20 (isosceles triangle) 
CEB = ZDCB + ZACD = 180° 
ZDCB = 180° – Ө – 96? 
= 84° – 0 
In ADCB, 
DCB CDB + ZCBD = 180° 











84 — 0 * 20+ 20 = 100° 
30 = 180? — 84? 
30 = 96° 
9 = 32° 
ZDBC = 20 

=2 х 32 

= 64° 
(Б) The sum of ап angles of the quadrilateral = 360° 
2x + 4x + 7x + 5x = 360° 
18x = 360° 
x= 20° 
Smallest angle of the quadrilateral 
= 2 x 20° = 40° 
According to question. 
Smallest angle of the quadrilateral 
= Smallest angle of a triangle 

Smallest angle of triangle = 40° 

And its twice = 80° 
Remaining angle of a triangle 
= 180° — (40° + 80°) = 60° 
So, the angles of triangle will be 40°, 60° and 80° 
-. Second largest angle = 60° 
(c) 3x + 4x + 6x + 5x = 360 


x = 20° 
Largest angle of quadrilateral = 6x 
= 6 x 20 = 120° 


Smaller angle of parallelogram 
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Hypotenuse = 5 


=120x2 = 80° 
3 


So the adjacent angle = 100° 





151. (d) Largest angle:second largest angle = 3:2 





2 
Smallest angle = (3x + 2x) = x 158. (b) АО? = AC? + OC? 
2 2 2 
Sum of three angles = 180° ВР = ВС + CP 
3x + 2x + x = 180° АО? + BP? = (АС? + ВС?) + (ОС? + СР?) = AB? + РО? 
x = 30° 2 
Smallest + second largest angle = АВ? (зав) E PQ 271 


x + 2x = 3x = 3 x 30° = 90° 
_ 5 2 _ 2 Ву 2 
152. (b) The length of the radius of the circum-circle of ап Е 195 АО ORBE goadn 


equilateral triangle — Side = 643 cm.=6cm 
q g B B . 


153. (c) If the in circle of a triangle ABC touches BC at D, 
then | BD- CD |-| AB - AC | 

















159. (a) AB? + BC? + CD? = AC? + CD? = AD? 
= АСР = 90° 








А D 
Іп our case, АС = 5, AB = 3 
> АС-АВ-2 
CD - BD = 2; Вр = CD-2 [| VV 
B С 


In our case, BC = 4 
=> BD + DC = 4 апа - Вр + DC = 22 
= CD =3 

BD = 1 = ОЕ = Radius of the in circle. 


160. (b) Let, the side of the square be 6L 
D С 








6L 
154. (c) 


E 
/Ди 
Ғ В 


Тһеп 1 хз1,х21, =108 => L=6 


2 
PAS -. Side of the square = 60 т 


=> AC? = AD! + DC? = (36) + (36? = 2 х (36? 
=> AC = 36y2. 


A 





156. (a) x+y + (у 20) =5 > х-2у- 160 
4x — y = 10 y = 70, x = 20 
The angles of the triangle are 20°, 70°, 90°. 








161. (d) Measure of the angle will not change. 


162. (©) pr = MC- AC! - AM? 
157. (a) Let, (x + 1) be the hypotenuse 


(e+ 12 = 02+ (0-12 2 х-4 > a+c} -(a-cy -2Уас 


Plane Geometry 





163. 


164. 


165. 





Similarly, OR= Wac 


EU 





Now, PO = PR + RO =2Vac + 24 bc 
Draw PN Parallel to AB 
РМ = АВ =a + b, 
ОМ = ВО – ВМ=Ь-а 
РО? = PN? – QN? = (а + by? - (a – b) = 4ab 
=> PQ=2Nab --(2) 
From (i) and (ii) 
1 Т 
ve Ҹа Vo 
(с) CC, =1,0C,=1 +r 
ОС = AC-AO=CD-AO=2-r 
[AC апа CD аге the radii of the bigger circle] 














CO? = CC; + ОС? 


(d) Area of (APRS + АРОК) 


= 5 AD(AP + PB) 


=> ADx AB-8 cm’. 


(d) Let, AD = h coordinates of P are B o} 








B 
(8, 0) 


A PD 
(0,0) (4,0) 
CD-6 


ю-| 08) ім» = 6+9 - 5. 





166. 


167. 


168. 


169. 


170. 


171. 


172. 


(d) Let, OA = OC = Radius = x 
АО? + OC? = АС? 


2 


2% 





98 = у 





Area of the circle 2 zx? = 22549 = 154 cm’. 


(b) Using the sine fomula, we have 


a b с 





sin4 sing sinC 


sin40?  sin(40? + C) 











BD 6 
sin40°  sin[180—(40-- С)] sin(140— C) au 
B-DC 6 6 
sin40?  sin(140? — C) 
Also = +) 


DC 9 
From (i) and (ii) give 


DC 9 3 
8-DC 6 2 
(d) 


© 
ОЖ) 


Sum of radii = 2 + 3 + 4 = 9 cm. 








5DC-24 => DC=4.8. 


(b) The sum of the interior angles of a polygon of n 


side = (2n — 4) х2. 


(2п+4)х 7 -1620 > п=11. 


(с) Let, и the number of sides of the polygon. 


Interior angle = 8 x Exterior angle. 





л 
(2n- 4)x — 
= Вр" 
п п 
> и = 18. 





(с) Circumcircle of a triangle is the point of intersection 
of the perpendicular bisectors of the sides of the 


triangle. 


173. 


174. 
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B. 6. D 6. C 
O is the circumcentre of the AABC, whose sides 
AB = BC = СА = 12 cm 
/. From AADC 
АС? = Ар? +CD? = AD-4ü2y - 6 =6v3 
Since, triangle is equilateral, therefore circumcentre = 
centroid 

AO:OD = 2:1 
i.e., AO = 443, 
OD = 243 [у AD = 643] 

Radius of the circumcircle 

443 = OA = OB = OC. 











(a) Area of ABCE = 2 xbxb => b-28 


Area of rectangle ABCD = (DE + EC) x b 
= 4EC x b = 4b? = 112. 











A B 
b 
D E b С 


(c) OP is perpendicular from the centre of the circle on 
the chord CD. 


Су-РЇТ Э 


“СУ? 


ОР? = \/(15)? – (12)? =9 cm. 








176. (c) The sum of the internal angles of a polygon of n 
sides = (n — 2) x 180° 
If n = 7, then the sum of the interior angles of the polygon 
= (7 – 2) x 180° = 900°. 








177. (b) 
D 
Л АС 
40200 В 
CD? = АС x CB 
(6), = 2 x CB 
CB = 18 


АВ = АС + СВ = 18 + 2 = 20 
1 1 
Area of semicircle = 27" - a x (10)? = 50z cm? 


178. (e) ABPC is an equilateral triangle 





ZCPD = ZCDP = 75° 
Similarly ZBAP = ZBPA = 75° 
Hence, ZAPD = 360° — (75° + 75° + 60°) 
= 360° — 210° = 150° 





179. (c) Ratio of heights of 2 similar triangles is always equal 


to ratio of corresponding sides of the triangles. 
height of ALMN _ Length of LM 
height of AOPQ Length of OP 


48 Length of LM 


36 12 
Length of LM = 16. 


(i.e.) 
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INTRODUCTION 


Geometry begins with a point and straight line. Uptil now, 
we have studied geometry without any use of algebra. In 
1637, Descartes used algebra in the study of geometrical 
relationships. Thus, a new type of geometry was 
introduced which was given the name analytical geometry 


Co-ordinate Geometry 






or co-ordinate geometry. Thus, co-ordinate geometry is 
that branch of mathematics in which geometry is studied 
algebraically, 1.е., geometrical figures are studied with the 
help of equations. 


| | BASIC FORMULAE | | 


g Distance Formula Distance between two points 
7 Pox, уу) and Q(x, у;) is given by 


Обо, уз) 


Р(х\, у) 
РО= Jœ- x) + Q- ny 


Illustration 1: Find the distance between the pair of 
points A(2, 5) and В(-3, 7). 


Solution: АВ = J(-3-2y + (7— 5)° = /25+4 = ,29. 








| 0 Section Formulae 


—^ (a) Formula for internal division The coordinates of 
the point R(x, у) which divides the join of two 
given points P(x,, уу) and Q (х,, уу) internally 
in the ratio m, : m, are given by 

Обо, y) 
wr 


w 


Р(х\, у) 





БЭ тх ту, + nan) 
mm, т, + т, 


(b) Formula for external division The coordinates of 
the point R(x, у) which divides the join of two 
given points P(x,, у) and Q (x,, у;) externally 
in the ratio m, : m, are given by 





R(x, y) 
Об, y2) 
PR m 
R 1 
Pæ yi) QOR m 
ЕЭ mx, ту,— mb 
m— т, т т 


(с) Mid-point formula If R is the mid point of P О, 
then its coordinates are given by 


Обл, у) 


R(x, у) 


Р(х\, уу) 
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(ж X, У+ > 
2 * 9 | 


Illustration 2: Find the coordinates of the point which 


divides: 
(i) the join of (2, 3) and (5, —3) internally in the 
ratio 1 : 2 
(ii) the join of (2, 1) and (3, 5) externally in the ratio 
233 


Solution: (1) Let, (x, y) be the coordinates of the point 
of division. Then, 


1(5)+ 2/2) 5-4 
аы) 





1+ 2 3 
-1C3)*28) -3*6 | 
1-2 3 | 


Coordinates of the point of division are (3, 1). 


1:2 


PQ.3) (x, y) 0(5, 3) 





(11) Let, (x, y) be the coordinates of the point of division. 


P(2, 1) 


2(3)- 30) 6-6 
ааыр 





Тһеп, х= 0 


_ 2(5)-3(0) 10-3 
3-3 zj 


=-7 





-. Coordinates of the point of division are (10, —7). 


Illustration 3: Find the coordinates of the mid point 
of the join of points P(2, –1) and Q(-3, 4). 


Solution: The coordinates of the mid-point are 





2-3 1 
x= = - 
2 2 
-1-4 3 
y= = —, 
ECC 73 
) Е : 13 
Coordinates of the mid point are E 


If the point R is given and we are required to find 
the ratio in which R divides the line segment PQ, it 
is convenient to take the ratio K:1. 

Then, the coordinates of R are 


s х Ку,% n) 


k+1 x+ 1 


Illustration 4: In what ratio does the point (6, — 6) 
divide the join of (1, 4) and (9, -12)7 

Solution: Let, the point R (6, — 6) divides the join of 
P(1, 4) and О (9, —12) in the ration k:1. 

By section formula, the coordinates of R are 











9-0 sene) ie, (95-1 -12k+4 
kl ° ke ЕЕ” kl / 


But the coordinates of R are given to be (6, —6). 











k = 
9 +l cand 12444 
k+1 k+1 
=> 9k+1=6k+ 6 and -12k + 4 = -^6k— 6 
=> 3k-5and- 6k = –10 





In either case, k= Zeve) 


R divides PQ internally in the ratio : 1 


1,@;, 5:3. 


з] Centroid of a Triangle 


The point of concurrence of the medians of a triangle 
is called the centroid of triangle. It divides the median 
in the ratio 2:1. 

The coordinates of the centroid of a triangle 
whose vertices are (Хү, уу), (х., у) and (х3, уз) are 
given by 





E Ул ntn) 
3 | 3 | 
Illustration 5: Find the centroid of the triangle whose 


angular points are (3, —5), (—7, 4) and (10, —2), respectively. 
Solution: The coordinates of centroid are 


(3-70 284:2) o, a 
3 3 
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Incentre of a Triangle 
Incentre of a triangle is the point of concurrence of 
the internal bisectors of the angles of a triangle. 
The coordinates of the incentre of a triangle whose 
vertices аге (xi, уу), (х, уз) and (x3, уз) are given 
by 





Е +bx,+cx, ау, “Әу, + cy, | 





а+Ь+с a+b+c 
А (х1, yp 
c b 
В (х2, y2) а С (х3, уз) 


Illustration 6: Find the coordinates of incentre 
of a triangle having vertices А(0, 0), B(20, 15) and 
C (-36, 15). 


Solution: We have, 





a= BC = (2036) (15-15) = 56 
b= АС- 436 (15) = 39 
c= АВ= \/(20)+ (15)? = 25. 


Coordinates of incentre are 


ОР ax,+bx,+cx, _ 56.0+39.20+25.(-36) _ 
а+Ь+с 564-39 4 25 





zi 


_ ЧУ + by, + су; 
a+b+c 
Thus, / = (-1, 8). 


56-0--39-15--25-15 _ 
564 39425 





Area of a Triangle The area of a triangle whose 
vertices are (xi, уу), (х, уз) and (x3, уз) is given 
by 


1 
A= 5l 05 = 23) + х Q4 = у) + x, (уу — yl 


Condition of Collinearity of Three Points 


The points А (Хү, уу), В (x, yj) and С(х., уз) will 
be collinear (i.e., will lie on a straight line) if the 
area of the triangle, assumed to be formed by joining 
them is zero. 


SHORTCUT METHOD FOR FINDINGTHE AREA 


1. Write the coordinates of the vertices taken in order 
in two columns. At the end, repeat the coordinates 
of the first vertex. 





xi Pd Yi 
x2 2 
X 
X3 Уз 
X x a 


2. Mark the arrow-heads as indicated. Each arrow- head 
shows the product. 

3. The sign of the product remains the same for 
downward arrows while it changes for an upward 
arrow. 

4. Divide the result by 2. 


1 
5. Thus, A = 2104 У х ур) + Q6 Y3 — X3 Vo) 





n (x; Ур УА. 


Illustration 7: Find the area of a triangle whose vertices 
are (4, 4) (3, —2) and (-3, 16). 


Solution: Required area 


1 
= 5-812-486-1290] 





1 1 
= 7| 54 | = 209 = 27 sq units. 


x 





Illustration 8: Show that the three points (-1, —1), 
(2, 3) and (8, 11) lie on a line. 


Solution: The area of the triangle whose vertices are 
(-1,- 1), (2, 3) and (8, 11) is 


1 1 
A= 5|3+2+22-24-8+11|= 510|=0 
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Since the area of the triangle is zero, the given points 
are collinear. 


|= 


-1 
2 
8 





X 
Х, 
re 


Slope or Gradient of a Line 


The tangent of the angle which a line makes with the 
positive direction of x-axis is called the slope or the 
gradient of the line. It is generally denoted by m. If a 
line makes an angle Ө with x-axis, then its slope 

= tan 0, i.e., m = tan 0. 


Y 


1. If a line is parallel to x-axis, т = tan 0 = 0. 
2. If a line is parallel to y-axis, т = tan 90° = о. 


Illustration 9: Find the slope of a line whose inclination 
with x-axis is 30°. 


Solution: Slope, m = tan 30° = —=. 
5 ЕН 


Slope of a Line Joining Two Given Points 
The slope of the line joining two points (ху, уу) and 
(хо, у») is 

y,- y Difference of ordinates 
x,- x, Difference of abscissae 





m= 


Illustration 10: Find the slope of the line passing 
through the points (2, 3) and (4, 9). 


Solution: Slope of the line = 22-1 
X,— X 
9- 3 
= ——=3, 


4-2 


Parallel and Perpendicular Lines 


a) Two lines are parallel if and only if their slopes m,, 

Two li parallel if and only if their slop 1 
m, are equal, i.e., if тү = m». 

(b) Two lines are perpendicular if and only if their slopes 
тү, m, satisfy the condition m, т, = —1. 


Illustration 11: 
and (—5, 1) is: 
(a) parallel to the line joining (7, —1) and (0, 3), 

(b) perpendicular to the line joining (4, 5) and (0, -2). 


Show that the line joining (2, —3) 


Solution: Let, L be the line joining the points (2, —3) 
and (-5, 1). 








1- (3) 4 
p= ---. 
Slope of 4 7522 7 
(а) Let /, be the line joining the points (7, -1) and (0, 3). 
3-14) 4 
L= ---. 
Slope of h 0-7 7 


Slope of /, = slope of /, (each = —4/7). 
. Lines [| and / are parallel. 


(5) Let L be the line joining the points (4, 5) and (0, —2). 





8) Bm et Lo 
We S ф-д -4 4 

4 7 
Slope of /, x slope of [= — i ТЭЭ 1, 


^ the lines /, and /; are perpendicular. 


Locus 


When a point moves so that it always satisfies a given 
condition or conditions, the path traced out by it is called 
its locus under these conditions. 


Illustration 12: Let, O be a given point in the plane 
of the paper and let a point P move on the paper so that 
its distance from O is constant and is equal to a. All the 
positions of the moving point must lie on a circle whose 
centre is O and radius is a. This circle is, therefore, the 
locus of P when it moves under the condition that its 
distance from O is equal to a constant a. 
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Shortcut Method to Find the Locus 


1. 


2. 


3: 


Illustration 13: 


Take a point on the locus and suppose that its 
coordinates are (x, у). 

Apply the given conditions(s) to (x, y) and simplify 
the algebraic equation so formed. 

The simplified equation is the required equation of 
the locus. 


A point moves so that its distance 


from (3, 0) is twice its distance from (—3, 0). Find the 
equation of its locus. 


. The distance between the points (7, 9) and (3, -7) 


ЕХЕКС15Е-1 


15: 





(а) 4.5 (b) 44/17 
(c) 1744 (d) 1745 
. The distance between (соѕ0, sin 0) and (sin Ө, — cos 
0) 1s: 
(а) 43 (b) 42 
(c) 1 (d) 0 
. The distance between the points (4, p) and (1, 0) is 
5, then p = 
(a) 54 (b) 4 
(c) -4 (d) 0 


. The distance between the points (asin 60?, 0) and 


(0, asin 30?) is: 
(a) 4142 
(с) а/43 


(5) ач? 
(4) None of these 


. The distance between the two points is 5. One of 


them is (3, 2) and the ordinate of the second 15-І, 
then its x-coordinate is: 

(a) 7, —1 (b) —7, 1 

(c) 77, —1 (d) 7, 1 


. A line is of length 10 and one end is (2, —3). If the 


abscissa of the other end is 10 then its ordinate is 


(a) 3 or 9 (b) -3 or -9 
(c) 3 or —9 (d) -3 or 9 
. The nearest point from origin is: 
(a) (2, -3) (5) (5, 0) 
(с) (2, -D (4) 1,3) 


Solution: Let Р(х, у) be any point on the locus. And, 
A (3, 0) and B (-3, 0) be the given points. 


By the given condition, РА = 2 PB. 


=y- 3y + (у— 0)? = (x+ 3 + (у— 0) 








Squaring both sides, 


x+y —6x 9 


or 
or 


4 (x +y + 6x +9) 
3x + 3y + 30x + 27 = 0 
^y + 10x +9=0, 

















x ту 








which is the required equation of the locus. 


8. 


10. 


11. 


12. 


13. 


14. 


The vertices of a triangle аге A(2, 2), B(-4, —4), 
С (5, —8). Then, the length of the median through C 15 


(а) 4/65 (b) J117 
(с) V85 (d) 4113 


. The third vertex of an equilateral triangle whose two 


vertices are (2, 4), (2, 6) is: 

(а) (3,5) (b) (2V3, 5) 

(с) (2+ V3, 5) (d) (2, 5) 

Three points (0, 0), (3, 43), (3, A) form an equilateral 
triangle. Then, A = 

(a) 2 (b) -3 

(c) -4 (d) None of these 

The perimeter of a triangle formed by (0, 0), (1, 0), 
(0, 1) 1s: 

(a) 1+ J2 (5) 42-1 

(c) 3 (d) 24 J2 

ABC is an isosceles triangle with B = (1, 3) and C 
= (-2, 7) then A = 

(a) (5/6, 6) (b) (6, 5/6) 

(c) (7, 1/8) (d) None of these 

The area of the triangle formed by (a, a), (a + l, a 
+ 1), (a + 2, a) is: 

(a) а? (b) 2a 

(c) 1 (а) 42 

The ratio in which (-3, 4) divides the line joining 
(1, 2) and (7, —1) is: 
(a) 2: -5 

(c) 1:-5 


(b) 5:2 
(d)1:5 
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15. Mid-points of the sides AB and AC of AABC are (3, 


16. 


17. 


18. 


19. 


20. 


5) and (3, -3) respectively, then the length of BC = 
(a) 10 (b) 15 

(c) 20 (d) 30 

The point (t, 24), (-2, 6) and (3, 1) are collinear then 
t= 

(a) 3/4 (b) 4/3 

(c) 3 (d) 4 

The base vertices of a right angled isosceles triangle 
are (2, 4) and (4, 2) then its third vertex is 

(a) (1, 1) ог (2, 2) (b) (2, 2) or (4, 4) 

(c) (1, 10) or (3,3) (d) (2, 2) or (3, 3) 

The points (1, —1), (2, -1), (4, —3) are the mid points 
of the sides of a triangle. Then its centroid is 

(a) (7, -5) (b) (1/3, —1) 

(c) (-7, 5) (d) (7/3, —5/3) 

The points (k, 2 — 2%), (1 — k, 2k) and (-4 - k, 6 
— 2k) are collinear then А = 


1 


(a) —1 or — (b) = or 1 
2 2 


(c) —1 or 1 (d) None of these 


The points (2, 1), (8, 5) and (x, 7) lie on a straight 
line. Then, the value of x is: 


21. 


22. 


23. 


24. 


25. 


26. 


The point (22, 23) divider the join of P(7, 5) апа О 
externally in the ratio 3:5, then Q = 

(a) (3, 7) (b) (-3, 7) 

(с) (3, —7) (d) C3, —7) 

The incentre of the triangle formed by (0, 0), (5, 0) 
and (0, 12) is: 

(a) (3, 3) (b) (2, 2) 

(c) (7, 7) (d) (9, 9) 

The locus of the point equidistant from (-1, 2) and 


(3, 0) is: 
(а) 2x -y-1=0 
(c)x+y+1=0 


(b) 2x +y +1 =0 
(d)x+y-2=0 


A point moves so that its distance from y-axis is half 
of its distance from the origin. The locus of point is 


(a) 2x7 -y =0 (6) х2 – 3° = 0 

(с) à2 уг = 0 (d) х2 – 232 = 0 

The locus of the point, the sum of whose distances 
from the coordinate axes is 9 is: 

(а) х2 -y -9 (0) 2 -y!--9 

(с) у= х2 = 9 (а) None of these 

If A(4, 0) and В = (-4, 0), then the locus of P such 


that PA — PB = 4 is: 


(a) 10 Gt (0932-53-12 (Ы) 392-2 = 12 
(с) ТЕ (d) 12 (с) àó- у? = 8 (d) None of these 
EXERCISE-2 


(BASED ON MEMORY) 


. The length of the portion of the straight line 3x + 


4y = 12 intercepted between the axes is 
(a) 3 (b) 4 
(c) 7 (d) 5 
[SSC, 2015] 


. The area of the triangle formed by the graphs of the 


equations x = 4, y = 3 and 3x + 4y = 12 is 


(b) 3 sq. unit 
(d) 6 sq. unit 


(a) 12 sq. unit 
(c) 4 sq. unit 
[SSC, 2015] 


. The area of the triangle formed by the graphs of the 


equations x = 0, 2x + 3y = 6 and x + y = 3 is: 


. Among the equations x + 2y + 9 = 0; 5x 


1 
(a) 3 sq. unit (b) к sq. unit 


(c) 1 sq. unit (d) 4 sq. unit 


[SSC, 2015] 
4-0; 
2y — 13 = 0; 2x — 3y = 0, the equation of the straight 
line passing through origin is- 
(a) 2x - 3y = 0 (6) 5х-4-0 
(c)x+2y+9=0 (42у-13-0 

[SSC, 2015] 








. Area of the triangle formed by the graph of the 


straight lines Хх-у-0,х-у-2 and the x-axis is: 


Co-ordinate Geometry Ed 


(a) 1 square units 
(c) 4 square units 


(b) 2 square units 
(d) None of these 
[SSC, 2014] 


. The graphs of x = a and y = b intersect at 
(a) (a, b) (b) (5, a) 
(c) Ca, b) (d) (а, —b) 
[SSC, 2014] 
. The area in sq. unit of the triangle formed by the 
graphs of x = 4, y = 3 and 3x + 4y = 12 
(a) 12 (b) 8 
(c) 10 (d) 6 
[SSC, 2014] 


. The area (in sq. units) of the triangle formed in the 
first quadrant by the line 3x + 4y = 12 is: 
(a) 8 (b) 12 
(c) 6 (d) 4 
[SSC Assistant Grade III, 2013] 


. The area of the triangle, formed by the graph of ax 
+ by = c (where a, b are two positive real numbers) 


10. 


11. 


12. 


The graph of the linear equation 3x + 4y = 24 is 
a straight line intersecting x-axis and y-axis at the 


points A and B respectively. P(2, 0) and ооз) 


аге two points on the sides OA and OB respectively 
of AOAB, where O is the origin of the co-ordinate 
system. Given that AB = 10 cm, then PQ =? 
(a) 20 cm (b) 2.5 cm 
(c) 40 cm (d) 5 cm 

[SSC, 2012] 


The area of the triangle formed by the straight line 
3x + 2y = 6 and the co-ordinate axes is: 


(a) 3 square units 
(c) 4 square units 


(b) 6 square units 
(d) 8 square units 
[SSC, 2012] 


The length of the intercept of the graph of the equation 
9x — 12y = 108 between the two axes is: 
(a) 15 units (b) 9 units 
(c) 12 units (d) 18 units 
[SSC, 2012] 


and the coordinate axes, is: 
2 2 


13. The curve described parametrically by 

2 

(a) E square unit 
ab 














(b) 2 square unit х= +t+1and y=t —t+ 1 represents 
2Ьс (a) A pair of straight lines 

(b) An ellipse 

(c) A parabola 

(d) A hyperbola 


c a? 
с) —— square unit d) — square unit 
(c) 25 (d) Ta 


[SSC Assistant Grade III, 2012] 
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| | EXPLANATORY ANSWERS 
ЕХЕКСІЅЕ-І 
1. (b) Distance between (7, 9) and (3, -7) 18 


10. 


п. 


12. 


JC -3y + (9 +7} = 4164256 = 44/17. 


(b) \/(созӨ -sin0)? + (sin@ + cos8)? 
=з, 
(а) 9 +р2= 25 > р? = 16 > р=+4. 
(а) Distance between (a sin 60°, 0) апа (О, а sin 30°) 
is [a sin 60°)? + (asin 30°)? 


= “БЭ 
4 


(а) VBG- +(2+1)? =5 

> (3-х8 69-25 > 9 +212 - 6+9 - 25 = 0 
> x-6x-720 2 х= 7, -1. 

(с) 4(10-2) + (у +3)? =10 

— 64 + у2 +9 +6y – 100 = 0 

> yt6y-27=0 > у= 9, 3. 

(с) JO -0Y = 


=> (2, -1) is the nearest point. 

















(c) Mid-point of 4B- (255.224) 


ze es 
Now, CD =4/(5 +1} +(-8 +1) 
= 36^ 49 = 5. 
(c) Third vertex 
оч nix 








, 


2 2 


= (2+3, 5). 
(4) Third vertex 








3 


созыв (V3 iom] 
2 2 








2 2 


-fais AESA g, V3) or, (0,245). 


(d) Perimeter =1+1+42 224 4/2. 


:411-5| 4-67-49 = 325 
(a) AB С 2| -(3 е Һ9- 








6 36” 


13. 


15. 


16. 


18. 


19. 


20. 


і а a 1 
(c) Area of ан dd а+1 1 


а-2 а 1 





а 
--1 
2 


1 
= — |(—2)|=1. 
21 )| 


. (a) Let, the ratio be /:m, then, 


1 1 
71-т _ 3 





l+m m 5 


(c) Let, D = (3, 5), E = (3, 3), then 


DE = (3 +3) +(5+3) = 43664 

















J100=10 > BC-2DE-2x10- 20. 
(122225. (Sis es qu. 
t+2 -2-3 


. (b) A = (2, 4), B = (4, 2), then C 








, 


-{@+®+=@ 2) (4+2)+(2 2| 
2 2 


6+2 6+2 
=|-—*, -=*|=(2,2) or, (4,4). 
(S | ) ог, (4,4) 


1+2+4 -1-1-3 7 —5 
(а) Centroid -( = 5 қ 2 | 
3 3 3 3 


k 2-2k 1 
(а) |1-k 2% 1-0 
-4-k 6-2k 1 





k 2-2k 1 
=> |1-2k 4-2 0-0 
-4-2k 4 0 


> (4-84) 





(4k – 2) (-4 - 20) = 0 





=> (28-1) (Е+1)=0 => k=1/2,-1. 


ей 95 


(b) Equating the slopes, 
ы 5 Р 8-2 х-8 
1 
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ET Зу 25. (4) Sum of the distances from the axis 
21. @ = 2-232) 22,23) > Q=(-3,-7). шэнэ 
26. (b) PA = PB+4 РА? = (PB + 4) 
23. (a) (x + 1)? + (у 2)? = (х – 33 + у? => РА? – РВ? = 8РВ + 16 
> х2 +1 + 2х +у2 +4 -4у=х +9 – бх + y? => [(x-4Y +] - [x +4)? +y] = 8PB + 16 
> 8х-4у-4-0 о, 2х-у=1. 16х = 8PB + 16 РВ? = 4(х + 4)? 
[о + 4)? зу] = 4x? + 8x + 4 








1 
24. (с) х= ty > 2х= srry => 302 - уі = 12. 


= 4х? = х? + у? 


=> 3x -y =0. 


EXERCISE-2 
(BASED ON MEMORY) 























У 
А хъу= 310 
у 1310 
(0, 3) 
: 1 : 
Ri = — =5 = 1 ы t. 
1. (d) equired area 2 РА 1% sq. unt 


4. (a) For a straight line to pass through origin, both of its 








0 (4,0) Ps x and y coordinates should be ‘0’. 
(a) 2x — 3y = 0. 
Зх + 4у = 12 => Ҥх = у = 0, then LHS. =0=RHS. 
S oue It passes through origin. 
4 3 
Required length — 44 +32 = 4/16+9 = 5 units 5. (a) On putting x = 0 in 
х+у= 2, 





0+у=2 > у= 2 
Point of intersection оп y-axis = (0, 2) 











Again, putting y = 0 іпх+у = 2, х= 2 
2. (d) Point of intersection on x-axis = (2, 0) 


x —y = 0 will pass through origin and be equally inclined 
to axes. 











Required area of AOB = 53 х4 














х-у-0 
= 6 Sq. units 4 
Х 
O D A(2, 0) 
On putting x = y in x + y = 2, we have, 
2y-2 > y=] 
>x 


CD = 1 and OA = 2 


Area of AOAC => 04x CD = 7x21 





= 1 square unit 




















6. (a) 
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(0, b) 








(a, 0) 





The lines x = a 
у= Б 
Meets at а point (а, 5) 
. (d) x = 4 passing through (4, 0) 
y — 3 passing through (0, 3) 
The line 3x + 4y = 12 passing through (4, 0) and (0, 3). 
Hence, it is right angled triangle with base — 4 units and 
height — 3 units. 


The area of triangle — V bh 


= Иух4х3-6 units. 
. (с) 


h 





Putting y = 0 in the equation 3x + 4y = 12, we have 
3x+0=12 > x=4 

Coordinates of point B = (4, 0) 
Again, putting x = 0 in the equation 3x + 4y= 12, we 
have, 
0 + 4y = 12 








y=3 
Coordinates of point А = (0, 3) 
OB = 4 and OA = 3 
I 1 
-. Area (AOAB) цацах 
-0 sq units 


. (с) ax + by = c (given) 


When x = 0, у= 








OA = = 
b 
ОВ =< 
b 
Атеа ӨЁАОАВ tu EE t. sq units 
2 а b 2ab 
10. (b) OP - 2 
3 
00-- 
9 2 
Y 
B 
3 
ob. 1 
“ oeoa ” 
P 
Y 


11. 


РО = JOP? + ОО? 
2 
-РЭй) E Р Ё 
2 4 4 4 


276 Gn 
2, 











(a) Putting у = 0 in the equation 








3x + 2y = 6, 
3x +0=6 > x=2 
Ү 
B (0, 3) 
X'« » 
O  A(2,0) 
у’ 


Point of intersection on x-axis = (2, 0) putting x = 0, 


in the equation 3x + 2y = 6,0 + 2y = 6 y=3 








Point of intersection on y-axis = (0, 3) 
OA = 2, OB = 3 


=> AOAB = <x OAx OB 


-үх2х3-3 sq units 


Co-ordinate Geometry 





12. (a) 


Putting x = 0 in 9x — 12y = 108, 
0-12у-108 > у--9 




















Y 
Putting у = 0 in 9x — 12у = 108 
9x — 0 = 108 х = 12 
ОА = 12, OB = 9 
Хх > Хх 2 
O A (12, 0) ^A AB=<VOA? + ОВ? 
B (0, -9) = 12° +9? = 41444 81 2225 =15 units 
13. (a) Eliminating t from the given equations, we get x? 
У + у? — 2xy — 2x — 2y + 4 = 0, which is an equation of 


the pair of straight lines. 
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INTRODUCTION 


Data interpretation deals with careful reading, 
understanding, organising and interpreting the data 
provided so as to derive meaningful conclusions. It is an 
important section today in all competitive examinations. 
The data representation can be broadly classified as 
tables, graphs and charts. 


Types of Data Representation 


1. Tables It 15 һе systematic and scientific presentation 
of numerical data. It helps the person to make 
comparisons and draw quick conclusions. Tabular 
presentation makes complicated information easier to 
understand. In a table, data is arranged systematically 
in columns and rows. 

Illustration 1: In the Table below are given daily 
wages of male and female workers (in rupees) of two 
different factories: 








FACTORY A FACTORY B 
YEAR Male Female Male Female 
1997 120 120 240 200 
1998 100 108 170 160 
1999 80 110 120 130 
2000 90 108 140 160 
2001 170 130 240 260 
2002 120 170 250 270 





2. Line Graph А line graph depicts the variation of a 
quantity with respect to the two parameters calibrated 
on the x and y axes, respectively. In most of the cases 
the quantity is measured as a function of time, that 
is, the variation in the quantity as time changes. 


In the line graph: 


(a) x-axis represents the time parameter (may be year or 
month) and y-axis represents any other variable parame- 
ter which have different values with respect to time. 


Data Interpretation 






(b) the line going up indicates increase in the quantity 
with time. 

(c) the line going down indicates decrease in the quantity 
with time. 

(d) a horizontal line indicates no change in the quantity 
over that period. 


Illustration 2: The following 1 ne graph shows the 
number of children suffering from liver disorders in a 
State (in thousands). 
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3. Bar Graph A bar is a thick line whose width is 
shown merely for attention. A bar graph consists 
of bars. The height of the bar is a measure of the 
quantity that it represents. Therefore, quantities can 
be compared by the height of bars in the graph. 
Bars may be horizontal or vertical. They may be 
placed adjacent to each other or may be separated 
from each other by spaces depending upon the 
problem. 


Illustration 3: The graph given below shows the 
share price (in rupees) of a company during first eight 
months of a year. 
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Sale and Profit details (1996—2003) 
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Illustration 4: The graph given below shows the yearly 
production and sale of a company in Lakh tons. 
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Yearly Production and Sales (in Lakh tons) 


Illustration 5: The graph given below gives information 
about the sale and profit details of a departmental store 
during the years from 1996 to 2003. 


Sale and Profit details (1996-2003) 





































































































Profit Sale 
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Sale: R in Lakhs,) 


Profit: $ in Ten thousands 


Sale: (X in Lakhs) 
Profit: (& in Ten thousands) 


4. Cumulative Bar Graph In a cumulative bar graph, 
the length of the bar is divided proportionately 
among various quantities represented in the graph. 
Thus, it may be conveniently used for making 


comparisons, 


Illustration 6: 
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5. Pie Charts 
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Crores rupees 











Investment 


E Current fixed 
assets 

Net fixed 
assets 





























2003 


In a pie chart, the given data is 


distributed over a circle. Each part of the data makes 
a certain central angle. 


Data Interpretation ЕЗ 


For example, if from all the questions asked іп a Bank 
PO exam, 25% are on data interpretation, then central 
angle made by this tern 


= (5. 360 - 909 
100 


Pie charts аге useful for representing percentages or 
proportions of variou s elements with respect to the total 
quantity. They also represent shares of various parts of 
a particular quantity. 


Illustration 7: The following pie charts describe the 


characteristics of foreign tourists visiting India in a 
particular year. 


Russians 
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Between 20—40 years 
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6. Combination graph Quite often, data interpretation 
question is based not on a single graph but on a 
combination of two or more graphs. It can be line 
and bar, line and pie, bar and pie, cumulative and 
pie charts. 


Illustration 8: The following graph shows annual 
sales of companies А and В (X in lakh) for 1994—1999. 


Annual sales of companies 


A and B (3 in lakh) for 1994-99 


Annual sales of companies 
A and B ($ in Lakh) for 1994-99 
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Line and Bar chart 


Some Useful Instructions 


1. Do not waste time memorising a Table. You can 
refer to it as many times as you want during the 
examination. 

2. Your answer should be accurate and based on precise 
data given in the Table. 


3. Do not include your own information in answering 
questions, however, accurate you may be. Stick to 
the data 1 resented to you. 


4. Be careful about minor details. Students often miss 
them and give wrong answers. 


| | ЕХЕВС15Е-1 [| 


1. Directions: Study the following graph carefully and 
answer the questions given below it. 
Production of foodgrains by a State over the years 
(1000 tons) 
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(i) The average production of 1990 and 1991 was 
exactly equal to the average production of which 
of the following pairs of years? 


(a) 1991 and 1992 (b)1992 and 1994 
(с) 1993 and 1994  (4)1994 and 1995 
(e) None of these 


(п) What was the difference in the production of 
foodgrains between 1991 and 1994? 


(a) 10000 tons 
(b) 15000 tons 
(c) 500 tons 

(d) 5000 tons 

(e) None of these 


(11) In which of the following years was the 
percentage increase in production from the 


E Chapter 39 










































































































































previous year the maximum among the given (a) 1997 (b) 1994 
years? (c) 1993 (d) 1995 
(a) 1991 (b) 1993 (e) None of these 
(c) 1995 (d) 1990 (ii) Approximately what was the average expenditure 
(e) None of these of the given years? 
(iv) In how many of the given years was the (a) 5110 Lakh (b) “130 Lakh 
production of foodgrains more than average (c) 3120 Lakh (d) €140 Lakh 
production of the given years? (e) Data inadequate 
(a) 2 (b) 3 (11) In which of the following years was the increase/ 
(c) 4 (d) 1 decrease in per cent profit from the previous 
(e) None of these year the minimum? 
(v) What was the percentage drop in the production (a) 1994 (b) 1996 
of foodgrains from 1991 to 1992? (c) 1997 (d) 1995 
(a) 15 (b) 20 (e) None of these 
(c) 25 (d) 30 (iv) Approximately what was the expenditure in 
(e) None of these 1994? 
2. Directions: Study the following graphs carefully and (а) 7120 Lakh (b) 2160 Lakh 
answer the questions given below: (с) 3140 Lakh (d) 2180 Lkh 
(e) Data inadequate 
INCOME OF A COMPANY (IN 7 LAKHS) (v) If the profit percentage in 1997 was 25, what 
200 would have been the expenditure in that year? 
(а) 2130 Lakh (b) €148 Lakh 
та (с) 120 Lakh (d) &152 Lakh 
(е) None of these 
3. Directions: Study the following graph carefully and 
120 ——m 22 then answer the questions based on it. The percentage 
520 22 of five different types of cars produced by a company 
" ӨВ ree during two years is given below. 
525 522 80 Туре С 
о 18 222 a Total no. of Total no. of | Type B 
1993 1995 1998 cars cars 
50 produced in produced in Type A 
1996 1997 
50 = 450000 = 520000 
40 
30 
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1993 1994 1995 1996 1997 1998 


(1) In which of the following years was the amount 
of profit the maximum? 


(i) What was the difference in the production of C 
type cars between 1996 and 1997? 


Data Interpretation ЕЗ 


(а) 5000 (5) 7500 
(с) 10000 (а) 2500 
(е) None of these 

(ii) If 85% of E type cars produced during 1996 
and 1997 are being sold by the company, then 
how many Е type cars are left unsold by the 


company? 
(a) 142800 (b) 21825 
(c) 29100 (d) 25200 


(е) None of these 


(11) If the number of А type cars manufactured in 
1997 was the same as that of 1996, what would 
have been its approximate percentage share in 
the total production of 1997? 

(a) 11 (b) 13 
(c) 15 (d) 9 
(е) None of these 

(iv) In the case of which of the following types of 
cars was the percentage increase from 1996 to 
1997 the maximum? 


(a) A (b) E 
(c) D (d) B 
(e) C 


(v) If the percentage production of B type cars 
in 1997 was the same as that of 1996, what 
would have been the number of cars produced 
in 1997? 

(a) 112500 
(c) 130000 
(е) None of these 


(b) 120000 
(d) Data inadequate 


. Directions: Study the following graph carefully and 
answer the questions given below it. 


Rose production 
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(i) Which of the following State(s) contribute(s) less 
than 10 per cent in the total rose production? 


(a) Only Raj as than 

(b) Rajasthan, Karnataka 

(c) Rajasthan, Karnataka, Haryana 

(d) Rajasthan, Karnataka, Haryana and Gujarat 
(e) None of these 


(1) By what percentage rose production of other 
States is more than that of the Maharashtra? 
(a) 25 (b) 30 
(c) 20 (d) 15 
(e) None of these 

(11) What is the approximate average production 
of roses (in thousands) across all the states? 


(a) 21 (b) 20 
(c) 19 (d) 18 
(e) 17 


(iv) Approximately what percentage of the total rose 
production is shared by the other States? 


(a) 10 (b) 20 
(c) 30 (d) 40 
(e) 35 


(v) If total percentage contribution of the States 
having production of roses below twenty thousand 
is considered, which of the following statements 
is true? 

(a) It is little above 4096 
(b) It is exactly 35% 

(c) It is below 35% 

(d) It is little below 3096 
(e) None of these 


. Directions: Study the following graph carefully and 


answer the questions given below it. 
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(1) What per cent of the total glass packaging material 
was used for packaging food items? 
(a) 40.8 (b) 41.8 
(c) 40.7 (d) 41.0 
(e) None of these 

(1) Approximately how much per cent more plastic 
was used than iron for packaging food items? 


(a) 32 (b) 320 
(c) 33 (d) 325 
(e) 225 


(11) In the case of which one of the following 
packaging materials used for packing food items 
and beverages respectively the ratio 1s 4:9? 
(a) Glass (b) Paper 
(c) Aluminium (d) Iron 
(e) None of these 
(iv) What is the ratio between the glass and aluminium 
packaging used for packing beverages? 
(a) 17:56 (b) 56:17 
(c) 84:37 (d) 37:84 
(e) None of these 
У roximately what per cent of all the packagin 
(v) Approximately what p fall the packaging 


materials used for packing food items was 
contributed by plastic? 


(a) 60 (b) 65 
(c) 70 (d) 55 
(e) 50 


(vi) Approximately what per cent of all the 
packaging materials used for packing food items 
and beverages was contributed by plastic and 
aluminium together? 


(a) 60 (b) 70 
(c) 80 (d) 65 
(e) 75 


(vii) What per cent of all the packaging materials 
used for packing beverages was contributed 
by paper (Find the answer up to two decimal 


places). 
(a) 2.42 (b) 3.41 
(c) 2.41 (d) 3.42 


(е) None of these 


6. 


In Lakh bottoles 
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© 





Directions: Study the following graph carefully and 
answer the questions given below. 
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1989 1990 1991 1992 
Year 


1988 1993 


(i) In which year was the sale of ‘Pep-up’ the 


maximum? 
(a) 1990 (b) 1991 
(c) 1992 (d) 1993 


(е) None of these 


(11) In the case of which soft drink was the average 
annual sale maximum in the given period? 
(a) Pep-up only (b) Cool-sip only 
(c) Dew-drop only (d) Gool-sip and Dew-drop 
(e) Pep-up and Dew-drop 

(iii) In the case of Cool-sip drink, what was the 
approximate per cent increase in sale in 1992 
over its sale in 1991? 
(a) Less than 20 (b) 20-25 
(c) 25 (d) 31-35 
(e) 36—40 

(iv) In the year 1990, what was the difference 
between the number of “Рер-ир” and ‘Cool-sip’ 
bottles sold? 
(a) 5000000 
(c) 50000 
(e) 1000000 


(v) What was the approximate per cent drop in sale 
of Pep-up in 1990 over its sale in 1989? 


(b) 500000 
(d) 5000 


Data Interpretation Ed 


(a) .5 (b) 12 
(c) 14 (d) 20 
(e) 28 


7. Directions: Study the following graph carefully to 
answer the questions given below it. 


Import and Export of spare parts by an automobile 
company over the given years 
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(i) During which year the percentage rise/fall in 
imports from the previous year is the lowest? 
(a) 1994 (b) 1998 
(c) 1997 (d) 1995 
(e) None of these 
(11) What is the ratio of total imports to total exports 
for all the given years together? 
(a) 31:35 (b) 35:31 
(c) 65:63 (d) 63:65 
(е) None of these 
(11) In which of the following pairs of years the total 
import is equal to total export in the same pair 
of years? 
(a) 1996-1997 
(c) 1998-1999 
(е) None of these 


(iv) The total exports in the years 1995, 1996 and 
1999 together are what per cent of the total 
import during the same period? (up to two 
decimal places) 

(a) 107.41 
(c) 93.33 
(d) None of these 


(b) 1993-1998 
(d) 1995-1996 


(b) 107.14 
(d) 93.67 


(v) Which of the following pairs of years and the 
per cent increase in the export over the previous 
year is correctly matched? 


(а) 1996-14.29 (b) 1997-10 
(с) 1995-33.33. (d) 1994-11.11 
(e) None of these 
8. Directions: Study the following graphs carefully to 
answer these questions. 


Production (in Lakh tons) of six units of a company 
2001 and 2002 





Production (in Lakh tons) 











(1) What is the average production of all the units 
(in Lakh tons) for the year 2002? 
(a) 89 (b) 92 
(c) 87 (d) 95 
(e) None of these 

(11) Average production of three units A, B and C in 
2001 is what per cent of the average production 
of units D, E and F in 2002? (rounded off to 
two digits after decimal) 


(a) 109.43 (b) 90.37 
(c) 91.38 (d) 106.43 
(e) None of these 


(11) What is the ratio of total production for two 
years together for unit B to that for C? 
(a) 17:13 (b) 13:17 
(c) 11:13 (d) 19:13 
(e) None of these 

(1v) Total production for two years together by unit 
F 1s what per cent of the total production of the 
two years together by unit D? (rounded off to 
two digits after decimal) 
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(a) 79.49 (b) 78.49 
(c) 78.47 (d) 79.29 
(e) None of these 
(v) What is the total production of units C, D, and 
E together for both the years? (in Lakh tons) 
(a) 495 (b) 595 
(c) 545 (d) 515 
(e) None of these 


9. The following graph gives Sales, Expense and Capital 


of a company for a period of five years—1994 to 1998. 
Read the graph and answer questions 140 to 144. 
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(i) What has been the simple average growth rate 
perannum of expense between 1994 and 1998? 


1 
(a) 25% (b) А 
(с) 40% (а) 130% 
(1) In which year was the sales-to-expense ratio the 
lowest? 
(a) 199 (b) 1996 
(c) 1997 (d) 1998 


(11) What was the average per annum increase in 
sales (in © crore) from 1994 to 1998? 
(a) 50 (b) 60 
(c) 80 (d) 100 

(iv) In which year was the ratio of profits to capital 
the highest? 
(a) 1998 (b) 1995 
(c) 1996 (d) 1997 

(v) In which year was the ratio of sales to capital 
the lowest? 
(a) 1998 (b) 1997 
(c) 1996 (d) 1995 


10. Directions: Study the following graph carefully and 
answer the questions given below. 


Production of three types of tyres by a company over 
the year (in Lakh) 
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(i) What was the percentage drop in the number of 
C type tyres manufactured from 1993 to 1994? 
(a) 25 (b) 10 
(c) 15 (d) 25 
(е) None of these 


(п) What was the difference between the number of 
B type tyres manufactured in 1994 and 1995? 


(a) 100000 (b) 2000000 
(c) 1000000 (d) 1500000 
(е) None of these 
(iii) The total number of all the three types of tyres 


manufactured was the least in which of the 
following years? 


(a) 1995 (b) 1996 
(c) 1992 (d) 1994 
(е) 1993 


(iv) In which of the following years was the 
percentage production of B type to C type tyres 
the maximum? 


(a) 1994 (b) 1992 
(c) 1996 (d) 1993 
(e) 1995 


(v) The total production of C type tyres in 1992 and 
1993 together was what percentage of production 
of B type tyres in 1994? 
(a) 50 (b) 100 
(c) 150 (d) 200 
(e) None of these 

11. Directions: Study the following graph carefully to 
answer the questions given below it. 


Production of paper (in Lakh tonnes) by 3 different 
companies A, B, and C over the years 
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Finances of XYZ Railways 
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(i) What is the difference between the production 
of company C in 1991 and the production of 
company 4 in 1996? 
(a) 50000 tonnes (b) 50000000 tonnes 
(c) 5000000 tonnes (4) 500000 tonnes 
(e) None of these 
(11) What is the percentage increase in production 
of company 4 from 1992 to 1993? 
(a) 37.5 (b) 38.25 
(c) 35 (d) 36 
(e) None of these 
(11) For which of the following years the percentage 
of rise/fall in production from the previous year 
the maximum for company B? 
(a) 1992 (b) 1993 
(c) 1994 (d) 1995 
(e) 1996 
(iv) The total production of company C in 1993 and 
1994 is what percentage of the total production 
of company А in 1991 and 1992? 
(a) 95 (b) 90 
(c) 110 (d) 115 
(e) None of these 
(v) What is the difference between the average 
production per year of the company with highest 
average production and that of the company with 
lowest average production in Lakh tonnes? 
(a) 3.17 (b) 4.33 
(c) 4.17 (d) 3.33 
(e) None of these 
12. Directions: These questions are based on the following 


bar graph. Read the graph and answer the questions. 


13. 


Finance of XYZ Railways. 


Gross Traffic Receipts 
Total Expenditure 
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(1) What is the percentage increase in the gross traffic 
receipts in 1995—96 as compared to 1993—94? 
(a) 33.9% (b) 41.5% 

(c) 20.7% (d) 17% 

(11) If profit = gross traffic receipts — total expenditure, 
then in 1996—97, what percentage of gross traffic 
receipts is the profit made? 

(a) 5.9% (b) 6.4% 
(c) 7.2% (d) 8% 
(iii) In which year was the profit as a percentage of 
gross traffic receipts the highest? 
(a) 1997—98 (b) 1996-97 
(с) 1995—96 (а) 1994—95 

(iv) In order to make a profit of 10%, what should 

have been the gross traffic receipts (in crore) in 

1994—95, total expenditure remaining the same? 
(a) 5667 (b) 5876 
(c) 6444 (d) 7667 

(v) Ву what amount (in crore) has the expenditure 
increased over the period 1993—94 to 1997—98? 
(a) 4100 (b) 3900 
(c) 3850 (d) 3700 

Directions: Study the following table carefully and 

answer the question given below it. 


Number of candidates from different locations appeared 
and passed in a competitive examination over the years 





Rural Semi-urban State capitals ^ Metropolises 


Year App. Passed App. Passed App. Passed App. Passed 





1990 1652 


208 7894 2513 5054 1468 9538 3214 
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1991 1839 317 8562 2933 7164 3248 10158 4018 7 Km 213.50 32425 331.00 
1992 2153 932 8139 2468 8258 3159 9695 3038 10 Km 21725 933.25 941.50 
1993 5032 1798 9432 3528 8529 3628 11247 5158 15 Km 22225 945.75 256.50 
1994 4915 1668 9784 4015 9015 4311 12518 6328 20 Km $26.00 75575 369.00 





1995 5628 2392 9969 4263 1725 4526 13624 6419 


(i) For the candidates from which of the following Notes Oú 


locations was there continuous increase both in Fare per Km for intermittent distance is the same. 
appeared and passed? (i) Shiv Kumar has to travel a distance of 15 Km 
(a) Semi-urban (b) State capital in all. He decides to travel equal distance by 
(c) State capital and Rural (4) Metropolises each of the three types of vehicles. How much 
(e) None of these money is to be spent as fare? 
(1) In which of the following years was the (a) 351.75 (b) 347.50 
percentage passed to appeared candidates from (c) 347.25 (d) 351.25 
semi-urban area the least? (e) None of these 
(a) 1991 (b) 1993 (ii) Ajit Singh wants to travel a distance of 15 
(c) 1990 (d) 1992 Km. He starts his journey by Type A vehicle. 
(e) None of these After travelling 6 Km, he changes the vehicle 
(iii) What approximate value was the percentage to Type B for the remaining distance. How 
drop in the number of semi-urban candidates much money will he be spending in all? 
appeared from 1991 to 1992? (a) 342.25 (b) 336.75 
(a) 5 (b) 10 (c) 240.25 (d) 342.75 
(c) 15 (d) 8 (e) None of these 
(e) 12 (iii) Mr X wants to travel a distance of 8 Km 
(iv) In 1993 percentage of candidates passed to by Type A vehicle. How much more money 
appeared was approximately 35 from which will be required to be spent if he decides to 
location? travel by Type B vehicle instead of Type A? 
(a) Rural (а) 216 (b) 312.50 
(b) Rural and Metropolises (с) 214 (d) 213.50 
(с) Semi-urban апа Metropolises (е) None of these 


(d) Rural and Semi-urban 


(e) None of these (iv) Rita hired a Type B vehicle for travelling a 


distance of 18 Km. After travelling 5 Km, 


(v) The total number of candidates passed from she changed the vehicle to type A. Again, 
Rural in 1993 and Semi-urban in 1990 was after travelling 9 Km by Type A vehicle, she 
exactly equal to the total number of candidates changed the vehicle to Type C and completed 
passed from State capital in which of the her journey. How much money did she sp 
following years? did in all? 
сы 0) 1992 с м 

(c) 555 (d) $50.50 


(e) None of these (e) None of these 


(v) Fare for 14th Km by Type C vehicle is equal 
to the fare for which of the following? 


14. Directions: Study the following table carefully and 
answer the questions given below it. 











Fare in rupees for three different types of vehicles (a) Type B— 11th Km (b) Type B—9th 

Fare for distance up to Vehicle Km 
Type 4 Type B Type C (с) Туре 4—4th Km (d) Type C— 8th 

2 Km 25.00 7.50 710.00 ыг 


4 Кш 2900 51450 19.00 л о 
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15. 


Directions: Read the following table carefully and 
answer the questions given below it. 


Details of leading openers’ performance in 
20 one-day cricket matches 


No. of matches 





Openers Total Runs Highest Runs with runs 
100 or 50-99 0% 
more 
A 994 141 5 3 1 
B 751 130 1 8 2 
с 414 52 -- 2 2 
D 653 94 — 4 1 
E 772 85 = 7 — 





16. 


(i) What is the difference between the average runs 
of top two openers in terms of highest runs, if 
matches having 0’s were ignored? 

(a) 4.7 (b) 13.7 
(c) 11.1 (d) 16.62 
(е) None of these 

(1) If matches having zero runs and the one with 
highest runs is ignored, what will be the average 
runs for opener C? 


(a) 21.29 (b) 21.79 
(c) 20.7 (d) 21.17 
(е) 20.19 


(11) By how much the difference between the two 
highest total runs differs from the difference 
between the two lowest total runs? 


(a) Lower by 18 (b) More by 18 
(c) Lower by 4 (d) More by 4 
(e) None of these 
(iv) Which of the given pairs of openers have ratio 
3:2 in their highest runs? 
(a) B and D (b) B and C 
(c) A and D (d) D and C 
(e) None of these 
(v) Excluding the match with the highest runs and 
matches with 50—99 runs, what will be the 
approximate average runs for opener B? 
(a) 25 (b) 15 
(c) 10 (d) 30 
(e) None of these 
Directions: Read the following Table carefully and 
answer the questions given below. 


Highest marks and average marks obtained by students 
in subjects over the years. 


The maximum marks in each subjects is 100. 





Subjects 
English Maths 
High Avg High Avg High Avg High Avg High Avg 


Hindi Science History 





1992 
1993 
1994 
1995 
1996 
1997 


85 62 75 52 98 65 88 72 72 46 
80 70 80 53 94 60 89 70 65 55 
82 65 77 54 85 62 95 64 66 58 
71 56 84 64 092 68 97 68 68 49 
75 52 82 66 91 64 92 75 70 58 
82 66 81 57 89 66 98 72 74 62 





(1) What was the grand average marks of the five 
subjects in 1996? 
(a) 63 
(c) 65 
(е) None of these 

(1) The difference in the average marks in History 
between 1994 and 1995 was exactly equal to the 
difference in the highest marks in Hindi between 
which of the following pairs of years? 


(a) 1992 and 1995 (b) 1993 and 1995 


(c) 1992 and 1996 (d) 1993 and 1997 
(е) None of these 


(b) 64 
(d) 68 


(11) What was the approximate percentage increase 
in average marks in History from 1992 and 


1993? 
(a) 20 (b) 25 
(c) 24 (d) 16 
(e) 18 


(iv) The average highest marks in English in 1992, 
1993 and 1996 was exactly equal to the highest 
marks in Hindi in which of the following years? 


(a) 1996 (b) 1997 
(c) 1994 (d) 1996 
(e) 1993 


(v) The difference between the highest marks and 
the average marks in Hindi was maximum in 
which of the following years? 


(a) 1994 (b) 1997 
(c) 1995 (d) 1996 
(e) 1993 


(vi) The highest marks in Hindi in 1993 was what 
per cent of the average marks in Mathematics 
in 1996? 
(a) 135 
(c) 125 
(e) None of these 


(a) 130 
(d) 140 
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(vii) If there were 50 students in 1993, what was the 
total marks obtained by them in Mathematics? 
(a) 2400 (b) 3000 
(c) 2500 (d) 3200 
(e) None of hese 
(viii) The difference between the highest marks in 
Science was maximum between which of the 
following pairs of years among the given years? 
(a) 1992 and 993 (b) 1992 and 1996 
(c) 1996 and 997 (d) 1992 and 1995 
(e) None of these 
17. Directions: Read the following information carefully 
and answer the questions based on it. 
In 6 educational years, number of students taking 
admission and leaving from the .5 different schools 
which are for nded in 1990 are given below. 


School A B C D E 
Ad L Ad ІІ Ad L Ad L Аа L 





1992 1025 — 950 — 1100 — 1500 — 1450 — 
1993 230 120 350 150 320 130 340 150 150 125 
1994 190 110 225 115 300 150 300 160 280 130 
1998 245 100 185 110 260 125 295 120 310 120 
1996 280 150 200 90 240 140 320 125 340 110 
1997 250 130 240 120 310 180 360 140 325 115 
In the above table shown Ad = Admitted, L = Left 
(1) What is the average number of students studying 
in all the five schools in 1992? 
(a) 1494 (b) 1294 
(c) 1590 (d) 1640 
(e) None of these 
(ii) What was the number of students studying in 
school B in 1994? 
(a) 2030 
(c) 1445 
(e) None of these 





(b) 1060 
(d) 1150 


(ii) Number of students leaving school C from 
the year 1990 to 1995 is approximately what 
percentage of number of students taking 
admission in the same school and in the same 


year? 

(a) 50% (b) 25% 
(c) 48% (d) 36% 
(e) 29% 


(iv) What is the difference in the number of students 
taking admission between the years 1991 and 
1995 in school D and 5? 


(a) 514 
(c) 965 
(e) None of these 


(b) 1065 
(d) 415 


(v) In which of the following schools, percentage 
increase in the number of students from the year 
1990 to 1995 is maximum? 


(a) A (b) B 
(c) C (d) D 
(e) E 


18. Directions: Study the following Table and answer 
the following questions carefully. 


Following Table shows the percentage population of 
six States below poverty line and the proportion of 
male and female. 





Proportion of male and female 





Percentage 
population Below 
below poverty Poverty line Above poverty line 
State line M:F M:F 
A 12 3:2 4:3 
B 15 5:7 3:4 
C 25 4:5 2:3 
D 26 1:2 5:6 
E 10 6:5 3:2 
F 32 2:3 4:5 





(1) The total population of state A is 3000, then what 
is the approximate no, of females above poverty 
line in state A? 


(a) 1200 (b) 2112 
(c) 1800 (d) 1950 
(e) 2025 


(ii) If the total population of C and D together is 
18000, then what is the total no. of females 
below poverty line in the above stated states? 
(a) 5000 (b) 5500 
(c) 4800 (d) Data inadequate 
(e) None of these 


(11) If the population of males below poverty line 
in State A is 3000 and that in State E is 6000, 
then .what is the ratio of the total population 
of State 4 and E? 

(a) 3:4 
(c) 1:2 
(e) None of these 


(b) 4:5 
(d) 2:3 


(iv) If the population of males below poverty line in 
State B is 500 then what is the total population 
of that State? 


Data Interpretation m 


(a) 14400 
(c) 8000 
(e) None of these 


(b) 6000 
(d) 7600 


(v) If in State E population of females above poverty 
line is 19800 then what is the population of males 
below poverty line in that State? 


(a) 55000 (b) 30000 
(c) 29700 (d) Date inadequate 
(e) None of these 


19. Direction the following Table carefully and answer 
the questions given below. 


Production of main crops in India (in millionon tonnes) 














Crops 91-92 92-93 2093-94 94-95 95-96 96—97 
Pulses 20.5 22.4 24.6 23.5 27.8 28.2 
Oilseeds 32.4 34.6 40.8 42.4 46.8 52.4 
Rice 80.5 86.4 88.2 92.6 94.2 90.8 
Sugercane 140.8 1502 1522 160.3 1564 172.5 
Wheat 130.2 138.4 1468 141.6 1522 158.4 
Coarse grain 45.6 52.8 60.4 62.4 58.2 62.8 
Sum 450 484.8 513.2 522.8 535.6 565.1 





(1) Production of sugarcane in 1993-94 was 
approximately what percentage of production of 
rice in 1992—93? 


(a) 50 (b) 75 
(c) 150 (d) 125 
(е) 175 


(ii) Production of what type of crop was going to 
increase in each year in the given years? 


(a) Rice (b) Pulse 
(c) Sugarcane (d) Oilseeds 
(е) None of these 

(ii) What was the average production of pulse 

in the given years? 

(a) 26.8 million tones (b) 20.5 million tonnes 
(c) 24.5 million tones (d) 22.5 million tonnes 
(е) None of these 


(iv) Production of oilseeds was what percentage of 
the total crops produced in the year 1991-92? 
(a) 7.2 (b) 8.4 
(c) 2.7 (d) 6.4 
(е) None of these 

(v) In which of the following years the total 
production of oil seeds in the years 1994—95, 
1995—96 and 1996—97 was equal to the production 
of wheat? 


(a) 1993—94 
(с) 1996-97 
(е) None of these 


(b) 1994-95 
(d) 1992-93 


20. Directions: Study the following Tables carefully and 
answer the questions given below. 


Number of Cars (in thousands) of Different Models 
and Colours sold in two Metro Cities in a year 

















Metro M 
Type Colour 
Black Red Blue White Silver 
A 40 25 55 75 15 
B 20 35 60 80 20 
G 35 30 50 90 35 
D 45 40 45 85 40 
E 50 35 35 60 30 
F 55 42 40 65 52 
Metro H 
Type Colour 
Black Red Blue White Silver 
A 45 32 40 60 20 
B 30 37 39 81 35 
C 40 42 41 6 37 
D 35 39 37 90 42 
E 50 44 43 77 22 
F 47 34 45 87 17 





(i) The difference between the white-coloured cars 
sold in the two metros of which of the following 
models is the minimum? 

(a) A (b) C 
(c) D (d) F 
(e) None of these 
(11) The total number of blue-coloured cars of Model 


E and D sold in Metro H is exactly equal to the 
number of white-coloured cars of which model 


in Metro M? 
(a) B (b) F 
(c) C (d) A 


(e) None of these 


(11) What is the difference between the number of 
blue-colour cars of model “С” sold in Metro 
M and number of red colour cars of model ‘F” 
sold in Metro H? 
(a) 8,000 
(c) 12,000 
(e) None of these 


(b) 10,000 
(d) 15,000 


(iv) The total number of silver-coloured cars sold 
in Metro H is approximately what percentage 
of that in Metro M? 
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(a) 130 (b) 140 
(c) 90 (d) 100 
(e) 110 


(v) In Metro M the number of cars sold was maximum 
for which of the colour-model combinations? 
(a) White-C (b) Blue-5 
(c) Silver-B (d) White-D 
(e) None of these 


21. Directions: Study the following Table to answer the 
given questions. 


Number of students of different classes of a school 
playing different games 


Class > XH XI X ІХ УШ ҮП VI 





Games | 
Chess И 12 5 4 2 2 1 
Cricket 38 40 12 17 25 18 20 
Basketball 11 9 7 6 0 0 0 
Table Tennis 9 9 21 19 11 9 0 


Football 40 27 18 19 12 16 14 
Carrom 16 15 8 19 12 16 14 
Tennis 8 9 11 5 6 0 0 
Badminton 47 39 33 21 19 0 0 





(i) Approximately what per cent of Class УШ 
students play Cricket out of the total students 
playing Cricket? 


(a) 13 (b) 4 
(c) 25 (d) 15 
(e) 17 


(ii) What is the ratio of the students playing Football 
in Class XI to those in Class X? 
(a) 1:2 (b) 2:5 
(c) 2:3 (d) 3:2 
(е) None of these 
(iii) Which game is the most popular? 


(b) Football 
(d) Table Tennis 


(a) Badminton 
(c) Carrom 
(е) Cricket 


(iv) Approximately what per cent of Class X students 
play Table Tennis out of the total Class X 
students playing the different given games? 


(a) 20 (b) 21 
(c) 27 (d) 26 
(e) 18 


(v) Which game has ascending number of students 
from class IX to XII? 


(a) Basketball Only (b) Badminton Only 
(c) Chess and Badminton (d) No game 
(e) None of these 

22. Directions: A Table showing the percentages of the total 


population of a State by age groups for the year 1991 
is given below. Answer the questions given below it. 








Age Group (in years) Per cent 

up to 15 30.00 
16—25 17.75 

26-35 17.25 

36-45 14.50 

46-55 14.25 

56-65 5.12 

66 and above 1.13 
Total 100.0 





(1) Which age group accounts for the maximum 
population in the State? 
(a) 16—25 (b) 26-35 
(c) 36-45 (d) 56-65 

(11) Out of every 4200 persons, the number of persons 
below 26 years is: 
(a) 2006 approx 
(c) 746 approx 


(b) 1260 approx 
(d) 515 approx 


(iii) There are 200 million people below 36 years. 
How many million (approx) people are in the 
age group 56—65? 
(a) 30.07 (b) 15.75 
(c) 12.72 (d) 59.30 
(iv) If there are 10 million people in the age group 56 
years and above, what is the difference between 
the number of people in the age groups 16—25 
and 46-552 
(a) 6.8 million (b) 5.6 million 
(c) 28.4 million (4) 34.7 million 
(v) Ifthe difference between the number of people in 
the age groups 46—55 and 26-35 is 11.75 million, 
then total population of State is approximately 
(a) 360.23 million (b) 391.67 million 
(c) 400 million (d) 460.67 million 


23. Directions: Study the following table to answer these 
questions based on it 


XYZ Co. (Pvt.) Ltd. (in Lakh of 2) 








Year Total Sales Gross Profit Net Profit 
1990 351.6 155.5 54.2 
1991 407.9 134.3 42.6 
1992 380.1 149.9 38.9 
1993 439.7 160.5 50.3 
1994 485.9 203.3 65.8 
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(i) In which year the difference between the total 
sales and the gross profit is the least? 
(a) 1990 (b) 1991 
(c) 1992 (d) 1993 
(1) The total sales in 1993 is approximately what 
per cent of the total sales in 1990? 
(a) 75 (b) 85 
(c) 110 (d) 125 
(iii) Which years show increase in all the categories 
simultaneously, that is total sales, gross profit 
and net profit as compared to the previous 
year? 
(a) 1993 and 1994 both 
(b) 1994 and 1992 both 
(c) 1992 and 1993 both 
(d) 1990 and 1991 both 


(iv) The net profit in 1991 is approximately what 
per cent of the total sales in 1993? 
(a) 6.5 (b) 7 
(c) 8 (d) 9.7 

(v) The per cent increase in the gross profit was the 
largest in which year as compared to the previous 


one? 
(a) 1991 (b) 1992 
(c) 1993 (d) 1994 


24. Directions: Refer to the following Table. Read the 
Table and answer the questions. 


Foodgrain Production in a Country in 1999 (in Lakh 
tons) 





State Rice Wheat Jowa Pulses Others 
P 45 103 -- 27 29 
Q 48 86 73 19 15 
R 59 32 67 14 31 
S 41 37 59 21 15 
T 37 22 41 13 11 
U 68 15 12 — 18 
V 57 8 7 12 10 
W 38 28 31 22 45 





(1) Which State had the highest wheat production? 
(a) P (b) O 
(d) R (d) S 

(1) What was the proportion of rice production to 
wheat production in the country? 
(a) 1:1 (b) 0.8:1 
(c) 1.2:1 (d) 2:1 

(11) Jowar was the most important foodgrain in the 
State/States; 


(а) О, К, 5 (b) O 
(c) R, S (а) А, S, T 

(iv) States P alone accounted for approximately what 
percentage of wheat production in the country? 
(a) 7396 (b) 50% 

(c) 41% (d) 30% 

(v) If the average per hectare yield of rice in the 
country was 30 tons, then the area (approx.) 
under rice cultivation during the year was (in 
Lakh hectares) 

(a) 1.5 (b) 8 
(c) 13 (d) 40 
25. Directions: Following Table gives the population of 

a locality from 1988 to 1992. Read the Table and 

answer the questions. 





Increase (*) or 
decrease (—) over 





Year Меп | Women Children Total preceding year 
1988 65104 60387 — 146947 - 

1989 70391 62516 — — + (11630) 
1990 — 63143 20314 152922 — 

1991 69395 — 21560 — - (5337) 
1992 71274 65935 23789 160998 = 





(i) The number of children in 1988 is: 


(a) 31236 (b) 125491 
(c) 14546 (d) 21456 

(ii) The number of children in 1989 is: 
(a) 144537 (b) 158577 
(c) 146947 (d) 149637 

(іі) The number of women in 1991 is: 
(a) 25670 (b) 14040 
(c) 13970 (d) 15702 

(iv) The number of women in 1991 is: 
(a) 57630 (b) 56740 
(c) 52297 (d) 62957 

(v) Increase or decrease of population in 1992 over 
1991 is: 


(a) — (12413) 
(c) + 155661 


(b) + (12413) 
(d) + 7086 


26. Directions: The Table given below shows production 


of five types of cars by a company in the years 1989 
to 1994. Study the Table and answer questions. 
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Production of cars by a company 








Year > 
Type 4 1989 1990 1991 1992 1993 1994 Total 
P 8 20 16 17 21 6 88 
Q 16 10 14 12 12 14 18 
R 21 17 16 15 13 8 90 
S 4 6 10 16 20 31 87 
T 25 18 19 30 14 27 133 
Total 74 71 79 90 80 86 476 





(1) In which year the production of cars of all types 
taken together was approximately equal to the 
average of the total production during the period? 
(a) 1989 (b) 1991 
(c) 1993 (d) 1994 

(1) In which year the total production of cars of 
types P and O together was equal to the total 
production of cars of types R and S together? 
(a) 1990 (b) 1991 
(c) 1994 (c) None of the above 

(iii) During the period 1989-94, in which type of 

cars was a continuous increase in production? 
(a) P (b) O 
(c) R (d) S 

(iv) The production of which type of cars was 25% 

of the total production of all types of cars during 


1993? 
(a) 5 (b) R 
(c) Q (d) P 


(v) The per cent increase in total production of all 
types of cars in .1993 to that in 1991 was? 


(a) 15 (c) 20 
(c) 25 (d) 30 
27. Directions: These questions are based on the following 
graphs: 


Classification of appeared candidates in a competitive 
test from different States and qualified candidates 
from those States. 


Appeared candidates — 45000. 
Qualified candidates — 9000. 








A 
18% 
B 
N 1696 


(i) What is the ratio of the number of appeared 
candidates from States C and Е together to that 
of the appeared candidates from States 4 and F 
together? 


(a) 17:33 (b) 11:13 


(c) 13:27 
(e) None of these 


(d) 17:27 


(1) In which State, the percentage of qualified 
candidates with respect to that of appeared 
candidates is minimum? 


(a) C (b) F 
(c) D (d) Е 
(е) С 


(i1) What is the difference between the number of 
qualified candidates’ of States D and those of G? 


(a) 690 (b) 670 
(c) 780 (d) 720 
(e) None of these 


(iv) What is the percentage of qualified candidates 
with respect to appeared candidates from States 
B and C taken together? (rounded to two decimal 
places) 
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(b) 24.21 
(d) 23 


(a) 23.11 
(c) 21.24 
(е) None of these 


(v) What is the ratio between the number of 
candidates qualified from States B and D together 
to the number of candidates appeared from State 
*C', respectively? 
(a) 8:37 
(c) 37:40 
(e) None of these 

28. Directions: These questions are based on the following 
graphs: 


(b) 11:12 
(d) 7:37 


Distribution of candidates studying Arts and Commerce 
from seven different institutes A, B, C, D, E, F and 
G. Total Number of Students Studying Arts — 3800 








Total Number of Students Studying Commerce = 4200 


ЖРА 


D 
14% 


(1) What is the ratio between the number of students 
studying Arts from Institute E and the number 
of students studying Commerce from Institute D, 


respectively? 
(a) 17:19 (b) 19:27 
(c) 14:19 (d) 19:21 


(е) None of these 


(11) What is the total number of students studying 
Arts from Institutes A and G. together? 
(a) 1102 (b) 918 
(c) 966 (d) 1130 
(e) None of these 


(11) How many students are studying Commerce 

from Institutes B and D together? 

(a) 1158 (b) 1302 

(c) 1232 (d) 1272 

(е) None of these 
(iv) How many students are studying Art and 

Commerce from Institute ‘В’? 

(a) 1418 (b) 2000 

(c) 1018 (d) 1208 

(е) None of these 
(v) What is the ratio between the number of students 

studying Arts and Commerce, respectively from 

Institute ‘Е’? 

(A) 19:27 

(c) 19:29 

(е) None of these 

29. Directions: The pie-chart drawn below shows the 

expenses of a family on various items and its savings 
during the year 2001. Study the graph and answer 
the questions given below: 


(b) 17:29 
(d) 17:27 


Percentage of Money Spent on Various Items and 
Savings by a Family during 2001 








Other items 








Education 
of children 
1296 





Savings 1596 





Housing 1596 







Food 2396 


Clothing 
1096 








(i) Maximum expenditure of the family was on 
(a) Food (b) Housing 
(c) Education of Children (d) Other items 
(11) The total savings of the family for the year were 
equal to the expenditure on: 
(a) Food 
(b) Clothing 
(c) Housing 
(d) Other items including transport 
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(11) What per cent of the income was spent on 
transport and other items together? 
(a) 2596 (b) 20% 
(c) 3096 (d) 3296 

(iv) If the total income of the family was 100000, 
how much money was spent on the eduction of 


children? 
(a) 310000 (b) $12000 
(с) “15000 (4) $23000 


(v) If the total income for the year was #100000, the 
difference of the expenses (in rupees) between 
housing and transport was: 

(a) 15000 (b) 12000 

(c) 7000 (d) 10000 
30. Directions: The circle graph given here shows the 
spendings of a country on various sports during 

a year. Study the graph carefully to answer these 

questions. 


Percent of Money Spent on Various Sports for One Year 










Foodball 
15.096 








Basketball 
12.596 








Hockey 
15.096 


Cricket 
25.096 


(i) If the total amount spent on sports during the 
year was €15000000, then the amount spent on 
Cricket and Hockey together was: 


(a) 26000000 (b) 25000000 
(c) 23750000 (d) 27500000 


(ii) If the total amount spent during the year 
was €1,20,00,000 how much was spent on 
basketball? 

(a) 712,50,000 (b) 710,00,000 
(c) 312,00,000 (d) 715,00,000 
(11) The ratio of the total amount spent on football 


to that spent on Hockey was: 


(a) 1:15 (b) 1:1 
(c) 15:1 (d) 3:2 


(iv) The graph shows that the most popular game is: 


(a) Hockey (b) Football 
(c) Cricket (d) Basketball 


(v) The country spent the same amount of money on: 


(a) Hockey and Tennis (0) Golf and Basketball 
(c) Cricket and Football (d) Hockey and Golf. 


31. Directions: Seven companies A, B, C, D, E, F and 
G are engaged in production of two items I and II. 
The comparative data about production of these items 
by the seven companies is given in the following 
graph and Table. Study them carefully and answer 
the questions given below. 


Percentage of the total production produced by the 
seven companies 
G 12% 





ES% _ 
AWW 





Cost of the total production (both items together) by 
seven companies = 325 crores 

Ratio of production between items I and П and 
the per cent profit earned for the two items. 








Company Ratio of Production Per cent profit earned 
Item I Item IT Item I Item IT 

A 2 3 25 20 

B 2 32 35 

C 4 1 20 22 

D 3 5 15 25 

E 5 3 28 30 

F 1 4 35 25 

G 1 2 30 24 





(i) What is the total cost of the production of item 
I by companies А and C together in Xcrore? 
(a) 9.25 (b) 5.9 
(c) 4.1625 (d) 4.9 
(e) None of these 

(ii) What is the amount of profit earned by company 
D on item II? 
(a) 33.125 Crore 
(c) 33.125 Lakhs 
(e) None of these 


(b) 331.25 Crore 
(d) 331.25 Lakhs 


(11) Cost of production of item I by company F is 
what per cent of the cost of production of item 
II by company D? 
(a) 16% (b) 33.33% 
(c) 66.67% (d) 12.596 
(e) None of these 


Data Interpretation 





(iv) What is total profit earned by company G for 
items I and II together? 


(a) 378 Lakhs (b) 71.62 Crore 
(c) 37.8 Crore (d) “16.2 Lakhs 
(e) None of these 


(v) What is the ratio of the cost of production of 
item I by company A to the cost of production 
of item I by company D? 
(a) 3:5 (b) 1:2 
(c) 2:1 (d) 2:3 
(e) None of these 

(vi) What is the total of the profit earned by company 
B on production of item I and the profit earned 
by company A on production of item II? 


(a) 39.78 Crore (0) 397.8 Lakhs 
(c) 852.8 Lakhs (4) $5.28 Crore 
(e) None of these 


(vii) The cost of production of both items together 
by company Е is equal to the total cost of 
production of both items together by which of 
the two companies? 


(a) C and D (b) B and G 
(c) 4 and D (d) C and F 
(e) A and B 


(viii) What is the total of the cost of production of 
item I by company A and the cost of production 
of item II by company В? 


(a) 32.6 Crore (b) 326 Lakhs 
(с) $3. 35 Crores (d) $33. 65 Lakhs 
(e) None of these 


32. Directions: Study the following information to answer 
the given questions. 


Percentage of students in various courses (A, B, C, 
D, E, F) in pie chart I and percentage of girls in 
pie chart II. 

Total students: 1200 (800 girls + 4000 boys) 


Chart I 





33. 


Chart II 





2% 


(i) For course D, what is the respective ratio of boys 
and girls? 
(a) 3:4 
(c) 3:5 
(е) None of these 


(11) For which pair of courses is the number of boys 


(b) 4:5 
(d) 5:6 


the same? 
(a) E and F (b) A and D 
(c) C and F (d) B and D 


(е) None of these 


(11) For course Е, the number of girls is how much 
per cent more than the number of boys for course 


E? 
(a) 250 (b) 350 
(c) 150 (d) 80 


(e) None of these 


(iv) For which course is the number of boys the 


minimum? 
(a) E (b) F 
(c) C (d) A 


(e) None of these 
(v) How many girls are there in course C? 
(a) 44 (b) 16 
(d) 40 (e) 160 
(e) None of these 


Directions: The circle graph given here shows the 
spendings by a family on various items during 
the year 1999 Study the graph and answer these 
questions. 
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Рег cent of money spent by a family on various items 


during 1999 


34. 








Savings 15% 


Other 20% 











Food 23% Transport 5% 





Education 12% 


Housing 15% 


(i) If the total amount spent during the year 1999 
was 746000, the amount spent on food was: 
(a) 32000 (b) 210580 
(c) 323000 (d) 32300 


(ii) If the total amount spent was $46000, how 
much money was spent on clothing and housing 


together? 
(а) 311500 (b) 31150 
(c) 510000 (d) 315000 


(11) The ratio of the total amount of money spent 
on housing to that spent on education was: 


(a) 5:2 (b) 2:5 
(c) 4:5 (d) 5:4 
(iv) Graph shows that the maximum amount was 
spent on: 
(a) Food (b) Housing 


(c) Clothing (d) Others 


(v) If the total expenditure of the family for the year 
1999 was “46000, the family saved during the 


year: 
(а) 21500 (b) “15000 
(c) “6900 (d) 83067 approx 


Directions: Study the following graph carefully and 
answer the questions given below. 


Percentage net profit of two companies over the years 


35. 





—— Company А —— Company В 
804-4 = 














90 ————————— 








1991 1992 1993 1994 1995 1996 1997 


(i) If the total income in 1992 for Company B was 
140 crores, what was the total expenditure in that 
year? 

(a) 100 Crores 
(c) 98 Crores 
(е) None of these 

(11) If the total expenditure of 1993 and 1994 together 
of Company B was 3279 crore, what was the 
total income in these years? 

(a) 3121.5 Crores (b) $135 Crores 
(с) “140 Crores (d) Data inadequate 
(e) None of these 


(b) 110 Crores 
(d) Data inadequate 


(11) In how many of the given years the percentage 
of expenditure to the income of Company A was 
less than fifty? 

(a) One 
(c) Three 
(e) None of these 


(iv) If the total expenditue of Company B in 1994 
was 3200 crore, what was the total income? 


(a) “160 Crores (b) 3240 Crores 
(с) 3260 Crores (4) Data inadequate 
(e) None of these 


(v) In which of the following years was the total 
income more than double the total expenditure 
in that year for Company В? 
(a) 1995 (b) 1993 
(c) 1997 (d) 1992 
(e) None of these 


(b) Two 
(d) Four 


Directions: Study the following graph carefully and 
answer the questions given below 


Data Interpretation ээл 


Percentage increase in the sale of four commodities 


A, B, C and D for the given months 


70 4 


60 5 


504 
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5. 















Т Т Т Т Т Т Т 1 
January February March April May June July August 
(i) For which months did the sale of commodities 

A and D show increase? 

(a) April only 

(b) May and June only 

(c) May, June and July only 

(d) April, May and June only 

(е) None of these 


(ii) In which month is the average percentage 
increase for the four commodities the lowest? 
(Those months where decrease rook place to be 


ignored) 
(a) May (b) March 
(c) January (d) June 


(е) None of these 


(11) In which month(s) did all the commodities 
show decline or no increase from the previous 
months? 


(a) July only 

(b) August only 

(c) April and July only 
(d) July and August only 
(e) None of these 


(iv) If the sale of C was 100 in May, what was its 
sale in July? 
(a) 195 
(c) 90 
(е) None of these 


(b) 100 
(d) Cannot be determined 


(v) For which commodity is the per cent increase 
in sale the highest in May from January? 
(a) C (b) A 
(c) B (d) A and B 
(е) None of these 


36. 


Per 


Directions: Study the following graph carefully and 
answer the questions given below it. 


cent profit earned by two companies A and B 


over the years 1991 to 1997 


1004 


90 
80 


70 4 
60 4 
50 4 
40 4 
30 - 
204 


104 


0 


—Q- Company 4 
-Ф- Company B 














1991 


T T T 
1992 1993 1994 1995 1996 1997 


(1) Investment of company ‘B’ in 1997 is more by 
40% than that in the previous year. Income in 
1997 was what per cent of the investment in 
1996? 

(a) 280% 
(c) 242% 
(е) None of these 


(b) 252% 
(d) 52% 


(1) Average investment of company ‘A’ over the 
years was 326 Lakhs. What was its average 
income over the years? 

(a) 340.56 Lakhs (b) “41.60 Lakhs 
(c) 350.26 Lakhs (d) Data inadequate 
(e) None of these 


(11) Income of company “4” in 1995 was 321.7 Lakh. 
What was the investment? 
(a) “14.5 Lakhs (6) “15.4 Lakhs 
(c) 715.8 Lakhs (d) “14.6 Lakhs 
(e) None of these 


(iv) Income of company ‘A’ in 1995 is equal to the 
investment of the company ‘B’ in 1996. What 
is the ratio of the investment of company ‘A’ in 
1995 to the investment of company “В” in 1996? 

(a) 31:36 (b) 31:20 
(c) 20:31 (d) Data inadequate 
(e) None of these 

(v) Investment of company ‘B’ in 1993 was 

31540000. What was its income in that year? 
(a) 323.33 Lakhs (b) 322.33 Lakhs 

(d) 322.23 Lakhs (d) 323.23 Lakhs 

(e) None of these 
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37. Directions: Study the following graph to answer the 


given questions. 


Per cent profit earned by two companies over the 
given years 


38. 





-Ф- Company А 
70 — | >— Company В 


60 














Per cent profit 








Ї Т Ї Ї Т Ї 
1997 1998 1999 2000 2001 2002 


(i) If the expenditure of Company B in 2000 was 
#200 crore, what was its income? 
(a) 3240 crore (b) 3220 crore 
(c) $160 crore (d) Cannot be determined 
(e) None of these 

(ii) If the income of Company A in 2002 was $600 
crore, what was its expenditure? 
(a) 3360 crore (b) 3480 crore 
(c) 3375 crore (d) Cannot be determined 
(e) None of these 

(11) If the income of Company В in 1998 was 3200 
crores, what was its profit in 1999? 
(a) 321.5 crore (b) 3153 crore 
(с) “46.15 сгоге (d) Cannot be determined 
(e) None of these 

(iv) If the income of the two companies in 1998 were 
equal, what was the ratio of their expenditures? 
(a) 1:2 (b) 26:27 
(c) 100:67 (d) Cannot be determined 
(e) None of these 


(v) What is the percent increase in profit for company 
B from year 2000 to 2001? 


(a) 75 (b) 175 
(c) 42.86 (d) Cannot be determined 
(e) None of these 


Directions: Study the following graph to answer the 
given questions. 


Per cent profit earned by two companies over the 
given years 


Income — Expenditure x100 





% profit = 
m Expenditure 





-Ф- Company X 
704 |-»- Company Y 


ти Wege 




















T T T T T 
1997-98 1998-99 1999-00 2000-01 2000-02 2000-03 


(i) Ifthe income of Company X in 1998—99 was equal 
to the expenditure of Company Y in 2001-2002, 
what was the ratio of their respective profits? 
(a) 13:15 (b) 15:26 
(c) 13:26 (d) Cannot be determined 
(е) None of these 


(1) For Company X, its income in 2001—2002 was 
equal to its expenditure in 2002—2003, what was 
the ratio of its respective incomes in these two 


years? 
(a) 4:5 (b) 3:4 
(c) 2:3 (d) Cannot be determined 


(е) None of these 
(11) For Company Y, in which year is the per cent of 
increase in per cent profit over that of previous 
year the highest? 
(а) 2002-03 
(с) 2001-02 
(е) None of these 
(iv) In 1997—98, the expenditure of Company X was 
340 crores. What was its income in that year? 
(a) $50 crore (b) 348 crore 
(c) “46 crore (d) Cannot be determined 
(e) None of these 


(b) 1999—2000 
(d) Cannot be determined 


(v) What was the difference in the expenditures of 
the two companies in 1999-2000? 
(a) 10 (b) 100 
(c) 1000 (d) Cannot be determined 
(е) None of these 

(vi) In 2002—03 the income of Company Y was 3128 
crores. What was its expenditure in that year? 
(a) “76.8 crore (b) 264 crore 
(c) $48 crore (d) Cannot be determined 
(e) None of these 


39. Directions: Study the following graph carefully and 


answer the questions given below it. 


Data Interpretation 2 



























































Imports of 3 companies over the years (X in crore) (a) 1995 (b) 1994 
(c) 1991 (d) 1992 
шіні аа d (е) None of these 
100 - (11) In which of the following years was the imports 
made by Company A exactly half of the total 
ou imports made by Company B and C together 
60 - in that year? 
40 - (a) 1992 only (b) 1993 only 
as (c) 1992 and 1993 (d) 1995 only 
(e) None of these 
0 T1991 7 1992 1993 ' 1994 7 1995 7 1996 1997 | (iv) What was the percentage increase in imports by 
Company B from 1992 to 1993? 
(1) In which of the following years, the imports made (a) 10 (b) 25 


by Company A was exactly equal to average 
imports made by it over the given years? 

(a) 1992 (b) 1993 

(c) 1994 (d) 1995 

(e) None of these 


(c) 40 (d) 20 
(e) None of these 

(v) In which of the following years was the total 
imports made by all the three companies together 
the maximum? 


(a) 1996 only (b) 1997 only 


(c) 1995 only (d) 1995 and 1997 only 
(e) None of these 


(11) In which of the following years was the difference 
between the imports made by Company B and 
C the maximum? 


EXERCISE-2 
(BASED ON MEMORY) 


1. In The figure given below, the perimeter of the circle 7 1 
is 220 cm. What is the area of the shaded portion (a) Ба. (b) е8 

іп ст2? i 
(c) 24475 (а) 23522 


(е) 23762 





[IBPS РО/МТ, 2014] 


Directions (Question 2 to 6): Study the table to answer the given questions. 





Percentage of people (male and female) who watch the TV 
Series out of the total population of the city 








Total Big Bang Theory Arrow Breaking Bad Mentalist 
population of 
City the city Male Female Male Female Male Female Male Female 
P 40000 12 14 22 18 18 20 12 10 


Q 20000 10 20 20 16 14 10 15 30 
R 50000 18 12 10 22 16 12 16 22 
5 30000 16 20 10 20 12 30 18 12 
T 50000 22 30 12 14 20 12 15 20 
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2. 


What is the difference between the total number of 
people living in City R, Q and T together who do 
not watch Arrow and the total number of people 
living in these three cities together who watch 
Arrow? 


(a) 47200 (b) 45300 
(c) 47400 (d) 47600 
(e) 45600 


[IBPS PO/MT, 2014] 


. What is the average number of males who watch 


Big Bang Theory in all the cities together? 


(a) 6320 (b) 6380 
(c) 6340 (d) 6350 
(e) 6360 


[IBPS PO/MT, 2014] 


. The ratio of the total number of males to the total 


number of females in City P is 5:3. What per cent of 
the female population watches Breaking Bad in City 
P? 


1 2 
(а) 557 (b) с 
1 1 
(с) 58: (а) 535 
2 


[IBPS PO/MT, 2014] 


. The total population (males and females) of City R 


watching Mentalist is what per cent more than the 
total population (male and female) of City T watching 
the same TV Series? 


3 5 
(a) 2 (5) 85 

4 3 
(c) 82 (9) 17 
(е) 74 

7 


[IBPS PO/MT, 2014] 


. What is the ratio of the number of females who 


watch Breaking Bad in City Q and City S together 
to the number of females who watch Mentalist in 
the same cities together? 


(a) 59:47 (b) 55:48 
(c) 59:42 (d) 55:43 
(е) 59:45 


[IBPS PO/MT, 2014] 


Directions (Question 7): 


This question is the graph 


below: 


Number of teachers 


Number of male and female teachers in four schools 
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Male 
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7. What is the difference between the average number 


Directions (Question 9 to 13): 


ofmale and female teachers in the given schools? 


(a) 10 (b 20 
(c) 5 (d) 25 
(e) 15 


[IBPS PO/MT, 2014] 


. In the figure given below GHI is an equilateral 


triangle with side 14 cm. G is themidpoint of JL. 
What is the area of the shaded portion(in em’)? 
Е K 








(a) 5643 (b) 7043 
(c) 3543 (d) 4943 
(e) 424/3 


Refer to the pie-chart 


and answer the given questions: 


Distribution of the total number of novels (Romantic 


and Horror) sold by 7 stores 


Total number = 63000 





Data Interpretation 





Distribution of the total number of Romantic novels 
sold by 7 stores 


Total number = 36000 


9. 


10. 


11. 


12. 


13. 





[IBPS РО/МТ, 2014] 


What is the ratio of the number of novels (Romantic 
and Horror) sold by store E to the total number of 
Horror novels sold by stores C and F together? 


(a) 35:32 (b) 45:32 
(c) 35:24 (d) 35:26 
(e) 45:34 


[IBPS PO/MT, 2014] 


What is the average number of Horror novels sold 
by stores B, C, E and F together? 


(a) 2960 (b) 3060 
(c) 2680 (d) 3240 
(е) 3180 


[IBPS PO/MT, 2014] 


What is the central angle corresponding to the 
number of novels (Romantic and Horror) sold by 
store B? 


(a) 68.2° (b) 72.6° 
(c) 62.4° (d) 64.8° 
(е) 70.8° 


[IBPS PO/MT, 2014] 


The number of novels (Romantic and Horror) sold 
by store F is what percent less than the total 
number of Romantic novels sold by stores B and 
G together? 

1 


(a) 512 (b) 53- 
3 3 
2 1 

(c) 555 (d) 58- 
1 


[IBPS PO/MT, 2014] 


What is the difference between the total number of 
romantic novels sold by stores A, D and G together 
and the total number of Horror novels sold by the 
same stores together? 


Directions (Question 14—15): 


(a) 2000 (b) 1600 
(c) 2400 (d) 1800 
(e) 2200 


[IBPS PO/MT, 2014] 


Study the following 


table to answer the given questions. 


Number of girls studying IT and Electronics 


Engineering from Five colleges 


14. 


15. 


Directions (Question 16—20): 








College IT Electronics 
A 240 315 
B 350 285 
8! 260 225 
р 325 255 
Е 275 220 





The total number of girls studying IT Engineering 
from college B, C and D together is by what per 
cent more than the total number of girls studing 
Electronics Engineering from these three colleges? 


2 1 
(a) 22— b) 23- 
) 9 (b) 9 
2 5 
(c) 22- (d) 23> 
3 9 
(е) 23 
[IBPS PO/MT, 2014] 
What per cent of the girls in college C study 


Electronics Engineering out of the girls studying IT 
and Electronics Engineering? (Rounded off to the 
nearest integer) 


(a) 46 (b) 52 
(c) 51 (d) 42 
(e) 49 


[IBPS PO/MT, 2014] 
Study the following 


graph carefully to answer the given questions. 


Number of the flat booked in HIG, MIG and LIG 


categories from different cities in 2004. 
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16. 


17. 


18. 


19. 


20. 


21. 


If for Aurangabad the number of HIG flats booked 
in 2005 was more than that in 2004 by 15%, the 
number of MIG flats booked in 2005 was more than 
that in 2004 by 10% and the number of LIG flats 
booked in 2005 was more than that in 2004 by 20% 
then what was the total number of flats booked in 
Aurangabad in 2005? 


(a) 1565 (b) 1521 
(c) 1625 (d) 1642 
(e) 1544 


[IBPS PO/MT, 2014] 


Out of the LIG flats booked from Chandigarh, 35% 
were by employees of a Financial Institution and 
out of the remaining flats, those booked by officers 
from a software company and HRM department of 
Government of India were in the ratio of 6:7. What 
was the total no. of LIG flats booked by officers 
from the software company? 


(a) 130 (b) 120 
(c) 160 (d) 140 
(e) 150 


[IBPS PO/MT, 2014] 


The total number of MIG flats booked in Mangalore, 
Baroda and Nagpur is by what per cent more than 
the total number of LIG flats booked from these 
three cities together? (Rounded off to the nearest 
integer) 


(a) 37 (b) 35 
(c) 39 (d) 32 
(e) 34 


[IBPS PO/MT, 2014] 
What is the difference between the total number of 
MIG flats booked in Allahabad, Mangalore, Nagpur 
and Aurangabad together and the total number of 
LIG flatsbooked in these four cities together? 


(a) 420 (b) 480 
(c) 460 (d) 360 
(e) 260 


[IBPS PO/MT, 2014] 


What is the ratio of the total number of flats (all 
three types) booked in Allahabad to that in Baroda? 


(a) 54:49 (b) 51:46 
(c) 54:47 (d) 58:49 
(е) 55:48 


[IBPS PO/MT, 2014] 


The average Kharif production of the given years is 
production of pulses in Rabi and Kharif season (in 
million tonnes) 


O - KO KUT DN со о 


Directions (Question 22): 























1988-89 1989-90 1990-91 1991-92 1992-93 

(a) 4 million tonnes (b) 5 million tonnes 

(c) 4.5 million tonnes (d) 5.5 million tonnes 
[SSC, 2013] 


The annual agricultural 


production (in tonnes) of an Indian state is given in the 
pie chart. The total production is 9000 tonnes. Read the 
pie chart and answer the question. 


22. 


23. 


Rice | Maize 





What is the annual production of wheat? 


(a) 2750 tonnes (b) 3000 tonnes 
(c) 3540 tonnes (d) 3500 tonnes 
[SSC, 2013] 


Given is a line graph showing the number of accidents 
in a city during the first 6 months of 1999. 


43 
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The decrease percentage of accidents from May to 
June is 


(a) 15% (b) 152% 


7 


(с) 152% (4) 15--% 


[SSC, 2013] 


Data Interpretation 





Directions (Question 24): Study the histogram of weight 
distribution of different men and answer the question. 
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24. Average number of men per interval who participated 
in this survey is: 
(a) 200 
(c) 214 


(b) 180 
(d) 194 

[SSC, 2013] 
Directions (Question 25 to 28): Bar chart showing 
the sales of books (in 1000) from six branches B,, B,, 
B4, By, B; and B, of a publishing company in 2000 
and 2001 is given below. Study the chart and answer 
the questions. 
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[SSC Assistant Grade III, 2013] 


25. Total sales of Branch B, for both the years is what 
per cent of the total sales of Branch B, for both the 
years? 

(a) 71.11% 
(c) 68.54% 


(b) 73.17% 
(d) 77.26% 
[SSC Assistant Grade III, 2013] 
26. What is the ratio of the total sales of Branch B, for 
both the years to the total sales of Branch B, for 
both the years? 
(a) 2:3 
(c) 5:7 


(b) 3:5 

(d) 7:9 
[SSC Assistant Grade III, 2013] 
27. What percent of the average sales of branches B,, 


B, and B, in 2001 is the average sales of branches 
В|, B, and B, in 2000? 


(a) 107.28% 
(c) 117.28% 


(b) 104.28% 
(d) 114.28% 
[SSC Assistant Grade III, 2013] 


28. What is the average sale of books from all the 
branches for the year 2000? 
(a) 70 (b) 80 
(c) 70.5 (d) 80.5 
[SSC Assistant Grade III, 2013] 


Directions (Question 29 to 33): The pie chart 
given below represents the number of students using 
different transport to a school in which total number 
of students is 2160. 

Answer the questions based on the following diagram. 


[SSC Assistant Grade III, 2013] 





29. The total number of students who come to school 


by car is: 
(a) 70 (b) 290 
(c) 420 (d) 480 


[SSC Assistant Grade III, 2013] 


30. The ratio of the total number of students who come 
to school by car to the total number of students who 
come to school by bus is: 

(a) 21:24 (b) 21:27 
(c) 36:27 (d) 36:21 
[SSC Assistant Grade III, 2013] 


31. The total number of students coming to school either 
by walking or by bus is: 
(a) 480 (b) 540 
(c) 1020 (d) 170 
[SSC Assistant Grade III, 2013] 


32. The total number of students who don't come to 
school by train is: 
(a) 720 
(c) 2040 


(b) 1020 
(d) 1440 
[SSC Assistant Grade III, 2013] 


33. The total number of students coming to school by 
bus exceeds the total number of students coming to 
school by walking, by: 


Chapter 39 





(a) 10% 
(c) 11% 


(b) 12.5% 
(d) 11.5% 
[SSC Assistant Grade III, 2013] 


Directions (Question 34-38): Study the following 
graph carefully to answer the questions given below: 

Number of selected employees in different grades/ 
ranks by three companies during 2012 


--%- Company A -Ш- Company B -4Ж- Company C 








0 Ї Ї Ї Ї Ї Ї 1 
Finance Assistant IT Marketing Assistant Assitant 
Manager Finance Manager Manager IT Marketing 

Manager Manager Manager 





34. What is the average number of selected employees 
by Company A in all grades taken together? 
(a) 450 (b) 460 
(c) 475 (d) 375 
(e) None of these 
[IBPS PO/MT, 2013] 


35. What is the ratio of selected employees for the post 
of Marketing Managers by Companies A, B and C 


respectively? 
(a) 8:10:11 (b) 10:8:11 
(c) 11:10:8 (d) 10:11:8 


(e) None of these 
[IBPS PO/MT, 2013] 


36. By what percent is the number of selected employees 
for Finance Managers by Company C more than that 
of the selected employees by Company B for the 


same post? 
(a) 35% (b) 30% 
(c) 25% (d) 40% 


(e) None of these 
[IBPS PO/MT, 2013] 


37. What is the average number of selected employees 
for the post of Assistant Marketing Managers by all 
companies taken together? 


(a) 570 
(c) 620 
(e) None of these 


(2) 520 
(d) 720 


[IBPS PO/MT, 2013] 


38. What is the ratio of selected employees for IT 
Managers by all Companies A, B and C? 
(a) 6:4:7 (b) 5:3:7 
(c) 4:7:9 (d) 8:7:6 
(e) None of these 
[IBPS PO/MT, 2013] 


Directions (Question 39 to 43): The following questions 

are based on the pie-charts given below: 
Percentage-wise distribution of students studying in 

Arts and Commerce in seven different institutions 


Different institutions-A, B, C, D, E, F and G 
Total number of students studying Arts — 3800 





[IBPS PO/MT, 2013] 


39. What is the total number of students studying Arts 
in Institutes A and G together? 


(a) 1026 (b) 1126 
(c) 1226 (d) 1206 
(e) 1306 


[IBPS PO/MT, 2013] 


40. How many students from Institute B study Arts and 
Commerce? 


Data Interpretation 2929] 


(a) 1180 (b) 1108 
(c) 1018 (d) 1208 
(e) 1408 


[IBPS PO/MT, 2013] 


41. The ratio of the number of students studying Arts 
to that studying Commerce in Institute E is: 
(a) 27:14 (b) 19:27 
(c) 19:16 (d) 19:28 
(e) None of these 
[IBPS PO/MT, 2013] 


42. The ratio of the number of students studying Arts 
in Institute E to that studying commerce in Institute 


D is: 
(a) 12:17 (b) 12:7 
(c) 19:21 (d) 17:19 


(e) None of these 
[IBPS PO/MT, 2013] 


43. How many students in institutes B and D together 
study commerce? 


(a) 1320 


(c) 1202 
(e) None of these 


(b) 1302 
(d) 1220 


[IBPS PO/MT, 2013] 


Directions (Question 44 to 48): Study the following 
table carefully to answer these questions. 

Percentage of marks obtained by six students in six 
different subjects 








Student 
{ History Geography Maths Science English Hindi 
Subject (Out of (Out of (Ош of (Out of (Ош (Out 
> 50) 50) 150) 100) of 75) of 75) 
Amit 76 85 69 73 64 88 
Bharat 84 80 85 78 73 92 
Umesh 82 67 92 87 69 76 
Nikhil 73 72 78 69 58 83 
Pratiksha 68 79 64 91 66 65 
Ritesh 79 87 88 93 82 72 


44. What is the approximate integral percentage of marks 
obtained by Umesh in all the subjects? 


(a) 80% (b) 84% 
(c) 86% (d) 78% 
(е) 77% 


[IBPS PO/MT, 2013] 


45. What is the average percentage of marks obtained by 
all students in Hindi? (Approximated to two places 
of decimal) 


(a) 77.45% 


(c) 75.52% 
(е) None of these 


(b) 79.33% 
(d) 73.52% 


[IBPS PO/MT, 2013] 


46. What is the average mark of all the students in 


Mathematics? 

(a) 128 (b) 112 
(c) 119 (d) 138 
(e) 144 


[IBPS PO/MT, 2013] 
47. What is the average mark obtained by all the students 
in Geography? 

(a) 38.26 


(c) 37.16 
(e) None of these 


(b) 37.26 
(d) 39.16 


[IBPS PO/MT, 2013] 


48. What is the total mark obtained by Ritesh in all the 
subjects taken together? 


(a) 401.75 (b) 410.75 
(c) 402.75 (d) 420.75 
(е) None of these 
[IBPS PO/MT, 2013] 


Directions (Question 49 to 53): Study the following 
bar diagram and table carefully to answer the questions. 

Number of employees working in five different 
companies. A,B,C,D and E 
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49. What is the number of male employees, taking all 
the Companies together? 


(a) 2084 (b) 2048 
(c) 2064 (d) 2046 
(e) 2066 


[IBPS PO/MT, 2013] 


50. What is the approximate average number of female 
employees, taking all the companies together? 


(a) 340 (b) 315 
(c) 335 (d) 325 
(e) 321 


[IBPS PO/MT, 2013] 


51. By whatpercent is the number of male employeesworking 
in Company A and C more than that of female 
employees working in Company B and D? 


(a) 164 (b) 146 
(c) 144 (d) 154 
(е) 184 


[IBPS PO/MT, 2013] 


52. What is the ratio of female employees working in 
Company D and E respectively? 
(a) 17:22 (b) 22:17 
(c) 15:22 (d) 22:15 
(е) None of these 
[IBPS PO/MT, 2013] 


53. By what percent is the number of total employees 
of Company C more than that of Company D? 


(a) 12.5% (b) 16.5% 
(c) 21% (d) 20% 
(е) 16% 


[IBPS PO/MT, 2013] 


Directions (Question 54 to 57): Study the following 
table and answer the questions. 

Number of students from various schools playing 
various games (one student playsone game only) 












































School 
Games A B С р Е 
Cricket 150 200 250 230 200 
Football 250 125 175 100 250 
Basketball 200 195 245 200 225 
Badminton 100 130 60 40 65 
Tennis 120 180 150 130 165 





54. 


55. 


56. 


57. 


The difference between the total number of students 
playing Basketball from all the school and the total 
number of students playing Cricket from all the 
schools is: 
(a) 27 (b) 35 
(c) 28 (d) 26 

[SSC Assistant Grade III, 2012] 


The number of students playing Football from School 
C is x per cent of the total number of students playing 
Football from all the schools. Thenx equals 


(а) 197 (b 194 
9 9 


2 
18 d) 202 
(c) 10:25 


[SSC Assistant Grade ІП, 2012] 


Which school has the maximum number of players? 
(a) A (b) B 
(c) € (d) E 


[SSC Assistant Grade III, 2012] 


The number of students playing Badminton from 
School E is x ?o of the students playing Badminton 
from School B. Then x equals: 
(a) 40 (b) 50 
(c) 42 (d) 41 

[SSC Assistant Grade III, 2012] 


Directions (Question 58 to 62): The following bar 
graph depicts the result for BSc students of a college 
for three years. Read the graph and answer the questions 
based on this graph. 
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The number of students passed in third division in 
1984 was 
(a) 165 (b) 75 
(c) 70 (d) 65 
[SSC Assistant Grade III, 2012] 


Data Interpretation Ш 


59. The percentage of students failed in 1984 was 


3 
(a) 185% (b) 172% 


(c) 175% (4) 17% 
[SSC Assistant Grade ІП, 2012] 


60. The aggregate pass percentage during the three years 


Was 
(a) 82-20, (b) 8227 % 
113 113 
2 
(с) 80-00 % (4) 7129.94 
113 11 


[SSC Assistant Grade III, 2012] 


61. The percentage of students passed in first division 
in 1982 was 


(a) 2094 (b) 3496 


2 13 
с) 14-% а) 11—% 
( ) 7 0 ( ) 17 0 


[SSC Assistant Grade III, 2012] 


62. The percentage of students passed in 1982 was 
(a) 65% (b) 70% 


2 6 
74 9 82.0 0 
(с) 7417 (d) 5487 


[SSC Assistant Grade III, 2012] 


Directions (Question 63 to 67): The bar chart given 
below shows the percentage distribution of the production 
of various models of a mobile manufacturing company 
in 2007 and 2008. The total production in 2007 was 35 
Lakh mobile phones and in 2008 the production was 44 
Lakhs. Study the chart and answer the following questions. 
Percentage of six different types of mobiles 
manufactured by a company over two years 
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63. Total number of mobiles of models А, В and Е 
manufactured in 2007 was 


(a) 24,50,000 
(c) 21,00,000 


(b) 22,75,000 
(d) 19,25,000 
[SSC, 2012] 


64. For which models was the percentage variation in 
production from 2007 to 2008 the maximum? 


(a) B and C (b) C and D 
(c) D and E (d) A and B 
[SSC, 2012] 


65. What was the difference in the number of B type 
mobiles produced in 2007 and 2008? 
(a) 3,55,000 (b) 2,70,000 
(c) 2,25,000 (d) 1,75,000 
[SSC, 2012] 


66. If the percentage production of A type mobiles in 
2008 was same as that in 2007, then the number 
of A type mobiles produced in 2008 would have 
been 


(a) 14,00,000 
(c) 11,70,000 


(b) 13,20,000 
(d) 10,50,000 
[SSC, 2012] 


67. If 85% of the D type mobiles produced in each 
year were sold by the company, how many D type 
mobiles remained unsold? 


(a) 76,500 (b) 93,500 
(c) 1,18,500 (d) 1,22,500 
[SSC, 2012] 


Directions (Question 68 to 72): Study the following 
graph and table carefully and answer the questions 
given below: 
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Distance covered (in kilometres) by six vehicles on 
each day 


[IBPS PO/MT, 2012] 
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68. 


69. 


70. 


71. 


72. 


Directions (Question 73 to 77): 








Vehicle Day 1 Day 2 
A 832 864 
B 516 774 
C 693 810 
D 552 765 
E 935 546 
F 703 636 





Which of the following vehicles travelled at the same 
speed on both the days? 


(a) Vehicle A (b) Vehicle C 
(c) Vehicle F (d) Vehicle B 
(e) None of these 
[IBPS PO/MT, 2012] 


What was the difference between the speed of Vehicle 
A on Day 1 and the speed of Vehicle C on the same 
day? 

(a) 7 Km/h 

(c) 11 Km/h 

(e) None of these 


(b) 12 Km/h 
(d) 8 Km/h 


[IBPS PO/MT, 2012] 


What was the speed of Vehicle C on Day 2 in terms 
of metres per second? 
(a) 15.3 

(c) 11.5 

(e) None of these 


(b) 12.8 
(d) 13.8 


[IBPS PO/MT, 2012] 


The distance travelled by Vehicle F on Day 2 was 
approximately what percent of the distance travelled 
by it on Day 1? 


(a) 80 (b) 65 
(c) 85 (d) 95 
(e) 90 


[IBPS PO/MT, 2012] 


What is the ratio of the speeds of Vehicle D and 
Vehicle E on Day 2? 
(a) 15:13 

(c) 13:11 

(e) None of these 


(b) 17:13 
(d) 17:14 


[IBPS PO/MT, 2012] 


Study the following 


pie-chart and table carefully and answer the questions 
given below: 


Percentage wise distribution of the number of mobile 


phones sold by a shopkeeper during six months 


Total number of mobile phones sold — 45000 





September 
25% 





The ratio between the numbers of mobile phones sold 
of Company A and Company B during six months 


73. 


74. 


75. 


76. 


[IBPS PO/MT, 2012] 








Month Ratio 
July 8:7 
August 4:5 
September 3:2 
October 115 
November 7:8 
December 7:9 





What is the ratio of the number of mobile phones 
sold of Company B during July to those sold during 
December of the same company? 


(a) 119:145 (b) 116:135 
(c) 119:135 (d) 119:130 
(e) None of these 

[IBPS PO/MT, 2012] 
If 35% of the mobile phones sold by Company A 
during November were sold at a discount, how many 
mobile phones of Company A during that month 
were sold without a discount? 
(a) 882 (b) 1635 
(c) 1638 (d) 885 
(e) None of these 

[IBPS PO/MT, 2012] 


If the shopkeeper earned a profit of $433 one each 
mobile phone sold of Company B during October, 
what was his total profit earned on the mobile phones 
of that company during the same month? 
(a) %6,49,900 (b) 56,45,900 
(c) 26,49,400 (d) 56,49,500 
(e) None of these 

[IBPS PO/MT, 2012] 


The number of mobile phones sold of Company A during 
July is approximately what per cent of the number of 
mobile phones sold of Company A during December? 


Data Interpretation өз 


(а) 110 (b) 140 
(с) 150 (4) 105 
(е) 130 


[IBPS РО/МТ, 2012] 


77. What is the total number of mobile phones sold of 
Company B during August and September together? 


(a) 10000 (b) 15000 
(c) 10500 (d) 9500 
(e) None of these 
[IBPS PO/MT, 2012] 


Directions (Question 78 to 82): Study the following 
information and answer the questions that follow: 

The graph given below represents the production 
(in tonnes) and sales (in tonnes) of a company from 
2006-2011. 


—A— Sales —e— Production 
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The table given below represents the ratio of the 
production (in tonnes) of Company A to the production 
(in tonnes) of Company B, and the ratio of the sales 
(in tonnes) of Company A to the sales (in tonnes) of 
Company B. 

[IBPS PO/MT, 2012] 








Year Production Sales 
2006 5:4 2:3 
2007 8:7 11:12 
2008 3:4 9:14 
2009 11:12 4:5 
2010 14:13 10:9 
2011 13:14 1:1 





78. What is the approximate percentage increase in the 
production of Company A (in tonnes) from the year 
2009 to the production of Company A (in tonnes) 
in the year 2010? 


(a) 18% (b) 38% 
(c) 23% (d) 27% 
(е) 32% 


[IBPS PO/MT, 2012] 


79. The sales of Company A in the year 2009 was 
approximately what per cent of the production of 
Company A in the same year? 


(a) 65% (b) 73% 
(c) 79% (d) 83% 
(е) 69% 


[IBPS PO/MT, 2012] 


80. What is the average production of Company B (in 
tonnes) from the year 2006 to the year 2011? 


(a) 574 (b) 649 
(c) 675 (d) 593 
(e) 618 


[IBPS PO/MT, 2012] 


81. What is the ratio of the total production (in tonnes) 
of Company A to the total sales (in tonnes) of 


Company A? 

(a) 81:64 (b) 64:55 
(c) 71:81 (d) 71:55 
(e) 81:55 


[IBPS PO/MT, 2012] 


82. What is the ratio of production of Company B (in 
tonnes) in the year 2006 to production of Company 
B (in tonnes) in the year 2008? 


(a) 2:5 (b) 4:5 
(c) 3:4 (d) 3:5 
(e) 1:4 


[IBPS PO/MT, 2012] 


Directions (Question. 83 to 87): The following line- 
diagram represents the yearly sales figures of a company 
in the years 2001—2010. Examine the diagram and answer 
the questions 81 to 85. 
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83. By what per cent did the sales in 2008 decrease in 
comparison to the sales in 2006? 
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(а) 20 


(с) 5 
3 


(b) 18 
2 
(d) 155 


[SSC, 2011] 


84. The ratio of sales in 2002 to that in 2007 is: 
(a) 2:3 (b) 1:3 
(с) 1:1 (d) 3:2 
[SSC, 2011] 
85. Average sale (in crores) of the company during the 
period 2003—2007 is: 
(a) 5.8 
(c) 6 


(b) 5 
(d) 5.5 
[SSC, 2011] 
86. The percentage increase in sales in the year 2005 
with respect to the previous year is: 
(a) 80 (b) 100 
(c) 120 (d) 150 
[SSC, 2011] 
87. Total sales (in crores of) from 2005 to 2008 is: 
(a) 17 (b) 27 
(c) 22 (d) 31 
[SSC, 2011] 


Directions (Question 88 to 92): The following 
table shows the number of students of seven colleges 
participating in extra-curricular activities: 











Colleges 
Extra-Curricular 
Activity A B С D E F G 
I 200 300 500 100 400 300 200 
II 100 200 200 100 100 100 100 
ІШ 65 130 420 75 540 220 153 
IV 317 155 438 105 385 280 120 





Read the table and answer the questions given below: 


88. The difference of the range of number of students in 
activity IV and the average is of number of students 
in activity Ш per college is: 

(a) 111 (b) 153 
(c) 104 (d) 217 
[SSC, 2011] 

89. Percentage of the number of students in activity II 
to that of IV is: 
(a) 37 
(c) 48 


(b) 42 
(d) 50 
[SSC, 2011] 


90. The median of data pertaining to activity III is: 
(a) 540 (b) 229 
(c) 153 (d) 75 
[SSC, 2011] 


91. The college in which minimum number of students 
participate in extra-curricular activities 1s: 
(a) D (b) G 
(c) F (d) A 
[SSC, 2011] 


92. The ratio of total number of students in II and I is: 
(a) 1:2 (b) 9:20 
(c) 19:7 (d) 21:10 
[SSC, 2011] 


Directions (Question 93 to 97): The pie-chart provided 
below gives the distribution of land (in a village) under 
various food crops. Study the pie-chart carefully and 
answer the questions that follow: 





93. If the total area under bajra was three hundred acres, 
then the total area (in hundred acres) under rice and 
barely together 1s: 
(a) 18 
(c) 15 


(b) 12 
(d) 20 
[SSC, 2011] 
94. The combination of three crops which contribute 
to more than 50% of the total area under the food 
crops is: 
(a) Wheat, rice and maize 
(b) Wheat, rice and jowar 
(c) Wheat, rice and bajra 
(d) Rice, barley and maize 
[SSC, 2011] 
95. The ratio of the land used for rice and barley is: 
(a) 3:1 (b) 1:2 
(c) 2:1 (d) 3:2 
[SSC, 2011] 


Data Interpretation 2 


96. If 10% of the land reserved for rice be distributed 
to wheat and barley in the ratio 2:1, then the angle 
corresponding to wheat in the new pie-chart will be: 
(a) 38.4? (b) 76.89 
(c) 75.6? (d) 45.5? 

[SSC, 2011] 


97. If the production of rice is 5 times that of jowar and 
the production of jowar is 2 times that of bajra, then 
the ratio between the yield per acre of rice and bajra 
is: 

(a) 5:2 
(c) 4:1 


(b) 3:1 
(d) 6:1 
[SSC, 2011] 


Directions (Question 98 to 102): The bar graph 
provided below represents the production of rice and 
wheat in different states of a country in a certain year. 
Answer the question given below based on the bar 
graph. 
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98. The total production of rice and wheat in all the 
mentioned states is minimum in the state 
(a) B (b) C 
(c) D (d) E 
[SSC, 2011] 
99. The ratio of total production of rice in the mentioned 
states to that of wheat in those states, is: 
(a) 15:16 (b) 12:13 
(c) 13:14 (d) 14:15 
[SSC, 2011] 
100. The difference between the production in rice and 
wheat is maximum in: 


(a) A only 
(c) B and E both 


(b) All of A, B and E 
(d) A and B both 
[SSC, 2011] 


101. The state which is the largest producer of rice is: 
(a) A (b) B 
(c) € (d) D 
[SSC, 2011] 


102. The average of production of rice in the mentioned 
states (in lakh tonnes) is: 


(a) 5.5 (b) 5.6 
(c) 5.7 (d) 5.8 
[SSC, 2011] 


Directions (Question 103 to 107): Study the table 
carefully to answer the questions that follow: 

The number of persons visiting six different Supermarkets 
and the percentage of Men, Women and Children visiting 
those Super markets 





Percentage of 


Names of the Total Number 








Super markets of Persons Men Women Children 
A 34560 35 55 10 
B 65900 37 43 20 
€ 45640 35 45 20 
D 55500 41 26 33 
Е 42350 06 70 24 
Е 59650 24 62 14 





103. The number of men visiting Super market D forms 
approximately what per cent of the total number of 
person visiting all the Super markets together? 


(a) 11 (b) 5.5 
(c) 13 (d) 9 
(e) 7.5 


[IBPS PO/MT, 2011] 


104. The number of children visiting market C forms 
what per cent of the number of children visiting 
Supermarket F? (Rounded off two digits after decimal) 
(a) 91.49 (b) 49.85 
(c) 121.71 (d) 109.30 
(е) None of these 

[IBPS PO/MT, 2011] 
105. What is the total number of children visiting 
Supermarket B and D together? 
(a) 18515 (b) 28479 
(c) 31495 (d) 22308 
(е) None of these 
[IBPS PO/MT, 2011] 

106. What is the average of women visiting all the 

Supermarket together? 


Directions (Question 108 to 112): 
pie-chart and answer the questions given below: 
Preferences of students of six beverages A, B, C, D, 
E and F in terms of degrees of angle in the pie-chart 


Directions (Question 113 to 117): 


Chapter 39 





(a) 24823.5 
(c) 26432.5 
(е) None of these 


(b) 22388.5 
(d) 20988.5 


[IBPS PO/MT, 2011] 


107. What is the ratio the number of women visiting 


Supermarket A to that of those visiting Supermarket 
C? 

(a) 35:37 

(c) 352:377 

(е) None of these 


(b) 245:316 
(d) 1041:1156 


[IBPS PO/MT, 2011] 


Study the following 


Total No. of students = 6800 





108. What is the difference between the total number of 


students who prefer beverage A and C together and 
the total number of students who prefer beverage D 
and F together? 


109. 


110. 


111. 


112. 


(a) 959 
(c) 952 
(е) None of these 


(b) 955 
(d) 954 


[IBPS PO/MT, 2011] 
What is the ratio of the number of students who 
prefer beverage F to the number of students who 
prefer beverage A? 
(a) 3:11 
(c) 6:11 
(е) None of these 


(b) 3:13 
(d) 5:11 


[IBPS PO/MT, 2011] 
The number of students who prefer beverage E and 
F together is what percent of the total number of 
students? 
(a) 18 
(c) 26 
(е) None of these 


(b) 14 
(d) 24 


[IBPS PO/MT, 2011] 
The number of students who prefer beverage C is 
approximately what per cent of the number of students 
who prefer beverage D? 


(a) 7 (b) 12 
(c) 18 (d) 22 
(e) 29 
[IBPS PO/MT, 2011] 
How many students prefer beverage B and Beverage 
E together? 
(a) 2312 (b) 2313 
(c) 2315 (d) 2318 


(е) None of these 
[IBPS PO/MT, 2011] 


Study the table carefully to answer the questions that follow: 


Percentage of Marks Obtained by Different Students in Different Subject of MBA 





SUBJECTS (Maximum Marks) 








Strategic Brand Compensation Consumer Service Training & 

Students Management (150) Management (100) Management (150) Behaviour (125) Markeing (75) Development (50) 
Anushka 66 75 88 56 56 90 

Archit 82 76 84 96 92 88 

Arpan 76 66 78 88 72 70 
Garvita 90 88 96 76 84 86 

Gunit 64 70 68 72 68 74 

Pranita 48 56 50 64 64 58 





113. How many marks did Anushka get in all the subject 


together? 
(a) 369 (b) 463 
(c) 558 (d) 496 


(e) None of these 
[IBPS PO/MT, 2011] 


114. 


The marks obtained by Garvita in Brand Management 
is what per cent of the marks obtained by Archit in 
the same subject? (Rounded off to two digits after 
decimal) 


Data Interpretation Bear 


(b) 101.71 
(d) 133.33 


(a) 86.36 

(c) 115.79 

(e) None of these 
[IBPS PO/MT, 2011] 


115. What is the average marks obtained by all students 
together in compensation Management? 
(a) 116 (b) 120 
(c) 123 (d) 131 
(e) None of these 
[IBPS PO/MT, 2011] 
116. Who has scored the highest total marks in all the 
subjects together? 


(a) Archit (b) Gunit 
(c) Pranita (d) Garvita 
(e) Arpan 


[IBPS PO/MT, 2011] 


117. How many students have scored the highest marks 
in more than one subject? 


(a) three (b) two 
(c) one (d) none 
(e) None of these 
[IBPS PO/MT, 2011] 
Directions (Question 118 to 122): Study the following 
graph and answer the questions that follow: 
No. of students (in thousand) who opted for three different 
specializations during the given five years in a university 
40 4 
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118. Out of the total number of students who opted for 
the given three subjects, in the year 2009, 38% were 
girls. How many boys opted for Mathematics in the 


same year? 
(a) 1322 (b) 1332 
(c) 1312 (d) Cannot be determined 


(е) None of these 
[IBPS PO/MT, 2011] 
119. If the total number of student in the university in 
the year 2007 was 455030, the total number of 
students who opted for the given three subjects was 
approximately what per cent of the total students? 


(a) 19 (b) 9 
(c) 12 (d) 5 
(e) 23 


[IBPS PO/MT, 2011] 
120. What is the total number of students who opted for 
Hindi and Mathematics in the years 2006, 2007 and 
2009 together? 
(a) 97000 
(c) 85000 
(е) None of these 


(b) 93000 
(d) 96000 


[IBPS PO/MT, 2011] 

121. The total number of students who opted for 

Mathematics in the years 2005 and 2008 together 

is approximately what per cent of the total number 

of students who opted for all three subjects in the 
same years? 


(a) 38 (b) 28 
(c) 42 (d) 32 
(e) 48 


[IBPS PO/MT, 2011] 
122. What is the ratio of the number of students who opted 
for English in the years 2006 and 2008 together to 
the number of students who opted for Hindi in the 
year 2005 and 2009 together? 
(a) 11:5 (b) 12:7 
(c) 11:7 (d) 12:5 
(е) None of these 
[IBPS PO/MT, 2011] 
Directions (Question 123 to 130): Study the following 
graph carefully to answer these question. 
Per cent profit earned by two companies producing 
electronic goods over the years 
Profit Earned 
Total Investment 
[SBI Associates Banks PO/MT, 2011] 


Profit Earned = Total Income — Total Investment in 
the year 





% Profit = 


—€— Company A —&— Company В 











T T T T T T T T T T T T T 1 
2004 2005 2006 2007 2008 2009 2010 
Үеаг 
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123. 


124. 


125. 


126. 


Directions (Question 131 to 136): 


If the profit earned in 2006 by Company B was 

38,12,500, what was the total income of the company 

in that year? 

(a) 712,50,000 

(c) 216,50,000 

(e) None of these 
[SBI Associates Banks PO, 2011] 


If the amount invested by the two companies in 2005 
was equal, what was the ratio of the total income of 
the Company A to that of B in 2055? 
(a) 31:33 (b)33:31 
(c) 34:31 (d) 14:11 
(e) None of these 

[SBI Associates Banks PO, 2011] 
If the total amount invested by the two companies 
in 2009 was 327 Lakhs, while the amount invested 
by company B was 50% of the amount invested by 
Company A, what was the total profit earned by the 
two Companies together? 
(a) 221.15 Lakhs (b) 320.70 Lakhs 
(c) “18.70 Lakhs (d) 320.15 Lakhs 
(e) None of these 

[SBI Associates Banks PO, 2011] 


If the income of Company A in 2007 and that in 2008 
were equal and the amount invested in 2007 was 212 
Lakhs, what was the amount invested in 2008? 


(a) 710,87,500 (b) 210,85,700 
(c) 212,45,000 (d) 212,85,000 
(e) None of these 
[SBI Associates Banks PO, 2011] 


(b) 220,62,500 
(d) €18,25,000 


127. 


128. 


129. 


130. 


If the amount of profit earned by Company A in 2006 
was 210.15 Lakhs, what was the total investment? 


(a) 13.8 Lakhs (b) 314.9 Lakhs 
(c) “15.4 Lakhs (d) “14.2 Lakhs 
(е) None of these 
[SBI Associates Banks PO, 2011] 


If the amount invested by Company B in 2004 is 
$12 Lakhs and the income of 2004 is equal to the 
investment in 2005, what is the amount of profit 
earned in 2005 by Company B? 
(a) %6.6 Lakhs (b) “18.6 Lakhs 
(с) “10.23 Lakhs (d) 29.6 Lakhs 
(e) None of these 

[SBI Associates Banks PO, 2011] 


If the investments of Company A in 2007 and 2008 
were equal, what is the difference between the profits 
earned in the two years if the income in 2008 was 
224 Lakhs? 
(a) 32.25 Lakhs 
(c) 21.8 Lakhs 
(e) None of these 
[SBI Associates Banks PO, 2011] 


If each of the companies A and B invested 325 Lakhs 

in 2010, what was the average profit earned by the 

two companies? 

(a) 518 Lakhs 

(c) 317.5 Lakhs 

(e) None of these 
[SBI Associates Banks PO, 2011] 


(b) 33.6 Lakhs 
(d) 32.6 Lakhs 


(b) 322.5 Lakhs 
(d) 320 Lakhs 


Study the following table carefully and answer the questions which follow. 


Number of Candidates found Eligible and the Number of Candidates Short listed for Interview for a recent 


Recruitment Process for Six Posts form different states 








Post I п ш IV у VI 

State E 5 Е S E S E 5 Е 5 Е 5 
А 2500 65 7200 240 5200 76 3600 200 4600 10 5400 380 
В 3200 220 8500 420 8400 190 6200 320 5800 180 6200 430 
С 2800 280 4500 350 7600 160 8200 440 7300 310 3700 250 
D 2400 85 4800 200 2600 55 7500 350 3900 160 4800 360 
E 3000 120 5600 280 3800 75 6800 280 6100 260 7800 520 
F 4800 325 6400 320 4400 220 4700 180 4900 220 8800 640 
G 6500 550 7000 140 6000 325 5500 220 8100 410 2700 200 





E-Eligible S-Short listed 


Data Interpretation 99 


131. From State В, which post had the highest percentage 
of candidates short listed? 
(a) V (b) IV 
(c) VI (d) II 
(e) None of these 
[SBI Associates Banks PO, 2011] 


132. What is the average number of candidates 
(approximately) found eligible for Past III form all 


states? 

(a) 6700 (b) 6200 
(c) 4200 (d) 4500 
(e) 5500 


[SBI Associates Banks PO, 2011] 


133. What is the overall percentage (rounded off to one 
digit after decimal) of candidates short listed over 
the total number of candidates eligible for Post I 
form all the States together? 
(a) 9.596 (b) 12.596 
(c) 7.296 (d) 6.52% 
(e) None of these 

[SBI Associates Banks PO, 2011] 


134. What is the ratio of the total number of candidates 
shortlisted for all the posts together from State E to 
that from stateG? 
(a) 307:369 
(c) 6:5 
(e) None of these 

[SBI Associates Banks PO, 2011] 


135. The total number of candidates found eligible for 
Post I from all states together is approximately what 
percent of total number of candidates found eligible 
for Post VI from all States together? 


(b) 73:79 
(d) 9:7 


(a) 4594 (b) 5094 
c) 60% (d) 559 
| 63.9% | 


[SBI Associates Banks РО, 2011] 


136. What is the ratio of the total number of candidates 
short listed for post V to that for post VI from all 
states together? 
(a) 6:7 
(c) 165:278 
(е) None of these 

[SBI Associates Banks PO, 2011] 


(b) 55:96 
(d) 16:25 


Directions (Question 137 to 140): These questions are 
based on following date. Study it carefully and answer 
the questions that follow. 

In a school having 400 students, boys and girls are 
in the ratio of 3:5. The students speak Hindi, English 


or both the languages. 12% of the boys speak only 
Hindi. 22% of the girls speakonly English. 24% of the 
total students speak only Hindi and the number of boys 
speaking both the languages is six times the number of 
boys speaking only Hindi. 


137. How many boys speak Hindi? 
(a) 18 (b) 126 
(c) 108 (d) 26 
(e) None of these 
[SBI Associates Banks PO, 2011] 


138. How many students speak English? 
(a) 304 (b) 79 
(c) 225 (d) 117 
(е) None of these 
[SBI Associates Banks PO, 2011] 
139. The number of girls speaking only Hindi is what per 
cent of the total number of students speaking only 


Hindi? 
(a) 38.2% (b) 71.8% 
(c) 31.2% (d) 78% 


(е) None of these 
[SBI Associates Banks PO, 2011] 
140. What is the ratio of the number of boys to the number 
of girls speaking both the languages? 
(a) 23:25 (b) 12:25 
(c) 12:13 (d) 25:13 
(е) None of these 
[SBI Associates Banks PO, 2011] 
Directions (Question 141 to 144): Study the information 
given in eachof thesequestions and then answer the 
questions. 
141. The area of the circle is 616 cm?. What is the area 
of the rectangle? 











© 
(а) 784 cm? (b) 196 cm? 
(c) 392 cm? (d) Cannot be determined 


(e) None of these 
[SBI Associates Banks PO, 2011] 


т Сһарїег 39 


142. Population in Million 





City Total Population Male Population 
A 12 6.5 
15 7.2 
C 17 9.0 
D 19 9.9 
E 22 10.8 





What is the average female population in million? 
(a) 8.32 (b) 8.86 
(c) 8.68 (d) 9.12 
(e) None of these 
[SBI Associates Banks PO, 2011] 


143. What is the per cent rise in production in 2007 from 
2006? (Round off to two digits after decimal.) 


1400 


1300 as 
1200 Z 

1100 

1000 
900 
вое 
2005 2006 2007 2008 2009 2010 

(а) 28.18% (b) 18.18% 

(c) 16.28% (d) 26.18% 

(е) None of these 

[SBI Associates Banks PO, 2011] 


























144. Out of a total 550 students, how many students did 
not prefer Maths or Economics? 


Break-up of students having preference for each 
subject 


History 
44% Geography 
28% 





(a) 462 

(c) 196 

(е) None of these 
[SBI Associates Banks PO, 2011] 


(b) 154 
(d) 396 


Directions (Question 145 to 149): Study the 
following graph carefully to answer the questions 
that follow: 

Number of students (in thousand) enrolled in three 
different districts in six different years 
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145. What was the percentage increase in enrolment in 
the number of students in District C in year 2007 
as compared to that in the previous year? 
(a) 115.5 (b) 112.5 
(c) 15.5 (d) 12.5 
(е) None of these 
ПОВ PO, 2011] 


146. What was the difference between the number of 
students enrolled in all the three districts together in 
the year 2008 and the number of students enrolled 
in District Bover all the years together? 


(a) 12000 (b) 11000 
(c) 1100 (d) 1400 
(е) None of these 
ПОВ PO, 2011] 


147. What was the approximate average number of 
students enrolled in District A over all the years 


together? 
(a) 5999 (b) 5666 
(c) 5444 (d) 5333 


(e) None of these 
ПОВ PO, 2011] 


148. In which year was the number of students enrolled 
in all the three districts together the second 


highest? 
(a) 2006 (b) 2007 
(c) 2008 (d) 2009 
(e) 2010 


[IOB PO, 2011] 


Data Interpretation эмт 


149. Total number of students enrolled in District А 


Directions (Question 150 to 154): 


and District B together in the year 2010 was what 
percentage of the total number of students enrolled 
in District A in the year 2008? 


(a) 150 
(c) 250 
(е) None of these 


(b) 120 
(d) 220 


[IOB PO, 2011] 


Study the table carefully to answer the questions that follow: 


Number of candidates appeared and qualified for a test (in hundred) in six different years from five different zones. 


150. 


151. 


152. 


153. 








Zone 

Year P Q R S T 

App. Qual. App. Qual. App. Qual. App. Qual App. Qual. 
2005 32 2.5 3:5 1.4 3.8 2.2 4.2 2.4 6.2 2.6 
2006 4.6 3.4 6.9 4.2 6.9 44 7.4 3.3 6.2 4.8 
2007 6.5 4.9 72. 4.5 5.9 4.8 8.3 5.6 6.4 42 
2008 7.4 5.7 5.4 3.4 73. 32 9.3 6.4 7.8 6.2 
2009 8.8 4.8 6.6 5.2 8.6 6.8 11.4 5.2 9.9 6.9 
2010 9.2 5.6 10.6 6.4 10.3 7.4 14.2 11.4 11.8 9.4 





App. — Appeared; Qual. — Qualified 


In which year was in Zone S the difference between 
the appeared candidates and qualified candidates the 
second lowest? 


(a) 2005 (b) 2007 
(c) 2008 (d) 2009 
(e) 2010 


[IOB PO, 2011] 


The number of candidates who qualified the test 
from Zone R in the year 2010 was approximately 
what percentage of the number of candidates who 
appeared from Zone Q in the year 2008? 


(a) 152 (b) 147 
(c) 142 (d) 132 
(e) 137 
[IOB PO, 2011] 
What was the average number of candidates appeared 
from Zone T over all the years together? 
(a) 810 (b) 815 
(c) 825 (d) 805 
(e) 820 


[IOB PO, 2011] 


What was the ratio of the number of candidates 
appeared from Zone P in the year 2005 to the number 
of candidates qualified from Zone S in the year 2007? 
(a) 4:7 (b) 4:9 
(c) 9:4 (d) 8:13 
(е) None of these 

[IOB PO, 2011] 


154. 


Directions (Question 155 to 159): 


From which zone was the total number of candidates 
who qualified the test, the second highest in the year 
2009 and 2010 together? 


(a) P (b) Q 
(c) R (d) S 
(e) T 


[IOB PO, 2011] 


Study the following 


pie-chart carefully to answer these questions: 


Total number of passengers in six different trains = 4800 
Percentage-wise distribution of passengers 


155. 





What was the average number of passengers travelling 
in Train A, Train C and Train F together? 


(a) 816 (b) 826 
(c) 824 (d) 812 
(e) None of these 
[IOB PO, 2011] 
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156. If the cost of one ticket is $124, what is the total 
amount paid by passengers of Train B? (Assuming 
all the passengers purchased tickets and cost of each 
ticket is equal) 
(a) “53,658 
(c) 853,558 
(e) None of these 


(b) 553,568 
(d) 253,468 


[IOB PO, 2011] 
157. The number of passengers in Train E is approximately 
what percentage of the total number of passengers 

in Train B and Train D together? 


(a) 63 (b) 69 
(c) 75 (d) 54 
(e) 79 


[IOB PO, 2011] 


158. What is the difference between the number of 
passengers Train C and the number of passengers 


in Train A? 
(a) 280 (b) 250 
(c) 230 (d) 260 


(e) None of these 
[IOB PO, 2011] 
159. What is the total number of passengers in Train D, 
Train E and Train F together? 
(a) 2796 (b) 3225 
(c) 2976 (d) 3125 
(e) None of these 
[IOB PO, 2011] 


Directions (Question 160 to 164): Study the following 
table carefully to answer the questions that follow. 

Semester fees (in € thousand) for five different 
courses in six different years 








Course 
Years B Tech M Sc B Ed M Phil | Diploma 
2005 11.5 5.8 7.5 4.7 1.8 
2006 14.5 6.4 11.6 5.8 3.2 
2007 20.0 10.2 13.9 8.6 4.8 
2008 22.2 14.6 15.8 12.7 5.6 
2009 35.8 17.7 18.5 25.1 12.5 
2010 50.7 20.9 22.6 18.9 14.9 





160. What was the approximate per cent increase in the 
semester fees of BEd course in the year 2007 as 
compared to the previous year? 


(a) 26 (b) 30 
(c) 20 (d) 16 
(e) 10 


ПО PO, 2011] 


161. What was the average semester fee charged for MSc 
course over all the years together? 


(а) 212,700 (b) 212,600 
(с) 212,060 (d) $12070 
(е) 213,140 


ПОВ РО, 2011) 


162. What was the difference between the total semester 
fee charged for Diploma course over all the years 
together and the fee charged for BTech course in 
the year 2009? 


(а) “8,500 
(с) “6,500 
(е) None of these 


(5) 88,000 
(4) 27,000 


ПОВ РО, 2011| 


163. The semester fee charged for М Phil course in the 
year 2008 was approximately what percentage of 
the semester fee charged for MSc course in the year 


2009? 
(a) 67 (b) 84 
(c) 80 (d) 76 
(e) 72 


[IOB PO, 2011] 


164. What was the total semester fee charged for all the 
courses together in the year 2006? 
(а) 42,500 (b) 341,500 
(c) 341,600 (d) 342,200 
(e)None of these 
[IOB PO, 2011] 


Directions (Question 165 to 169): Study the following 
pie-chart and bar diagram and answer the following 
questions. Percentage-wise distribution of Students in 
six different Schools 

Total number of Students — 6000 Percentage of 
students 


Total Number of Student = 6000 
Percentage of Students 


School F 
6% 










School A 
12% 


School B 
9% 


School C 

26% 
School D 
18% 


Data Interpretation 
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165. What is the sum of the number of girls in School 
C, the number of girls in School E and the number 
of boys in School D together? 

(a) 1700 (b) 1900 
(c) 1600 (d) 1800 
(е) None of these 
[Allahabad Bank PO, 2011] 

166. What is the ratio of the number of boys in School 
C, the number of girls in School B and the total 
number of students in School E? 

(a) 45:7:97 (b) 43:9:97 
(c) 45:7:87 (d) 43:9:87 
(е) None of these 
[Allahabad Bank PO, 2011] 

167. What is the difference between the total number 
of students in School F and the number of boys in 
School E? 

(a) 820 
(c) 880 
(е) None of these 


(b) 860 
(d) 900 


[Allahabad Bank PO, 2011] 


168. In which of the following schools is the total number 
of students equal to the number of girls in School E? 


(a) A (b) B 
(c) C (d) D 
(e) F 


[Allahabad Bank PO, 2011] 


169. The number of girls in School A is approximately 
what percentage of the total number of students in 
School B? 


(a) 55 (b) 50 
(c) 35 (d) 45 
(e) 41 


[Allahabad Bank PO, 2011] 


Directions (Question 170 to 174): The pie-chart given 
below, shows the expenditure on various items and savings 
of a family during the year 2009. Study the pie-chart 
and answer the questions based on it. 

Percentage of money spent on various items and 
savings by a family during 2009 


Transport, 5% 


Education of 
Children, 12% 


Others, 20% 


Savings, 15% Housing, 15% 


Food, 23% 





Clothing, 10% 


170. If the total income of the family for the year 2009 
was &1,50,000 then the difference between the 
expenditures on housing and transport was: 


(a) €15,000 (b) 210,000 
(c) €12,000 (4) 27,500 
[SSC, 2010] 


171. Maximum expenditure of the family other than on 
food, was on: 
(a) Housing 
(c) Others 


(b) Clothing 
(d) Education of children 
[SSC, 2010] 


172. The savings of the family for the year were equal 
to the expenditure on: 


(a) Food (b) Housing 
(c) Education of children (d) Clothing 
[SSC, 2010] 
173. The percentage of the income which was spent on 
clothing, education of children and transport together 
is: 
(a) 17 
(c) 22 


(b) 20 
(d) 27 
[SSC, 2010] 
174. If the total income of the family was $1,50,000 then 
the money spent on food was: 
(a) 320,000 (b) 323,000 
(с) 330,000 (d) 334,500 
[SSC, 2010] 


Ш Chapter 39 


Directions (Question 175 to 179): 


Study the bar 


diagram and answer questions based on it. 


175. 


176. 


177. 


178. 


179. 


Persons killed in industrial accidents 
Person killed in coal mines 


Persons killed in industrial accidents 





Persons killed in coal mines 
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The number of persons killed in coal mines in 


2006 was what per cent of those killed in industrial 
accidents in that year? 


(a) 4 (b) 25 
(c) 36 (d) 300 

[SSC, 2010] 
In which year, minimum number of persons killed 
in industrial accidents and coal mines together? 
(a) 2006 (b) 2007 
(c) 2008 (d) 2009 

[SSC, 2010] 
In which year, maximum number of persons were 


killed in industrial accidents other than those killed 
in coal mines? 
(a) 2006 
(c) 2008 


(b) 2007 
(d) 2009 
[SSC, 2010] 


In which year, minimum number of persons were 
killed in coal mines other than those killed in 
industrial accidents? 


(a) 2006 (b) 2007 
(c) 2008 (d) 2009 

[SSC, 2010] 
In a year, on an average, how many persons 


were killed in industrial accidents and coal mines 
together? 


Directions (Question 180 to 184): 


(a) 121.25 
(c) 1212.5 


(b) 1212 
(d) 1000 
[SSC, 2010] 


Study the following 


table carefully and answer the questions given below: 


Number of Tickets sold in a week of five movies in 
multiplexes in six different cities (Number in thousands) 








Movie 
City A B С D E 
Mumbai 20 15 35 26 18 
Delhi 17 19 21 25 28 
Kolkata 32 24 19 21 17 
Chennai 18 21 32 28 34 
Hyderabad 16 34 26 29 22 
Lucknow 15 27 20 35 26 





180. 


181. 


182. 


183. 


184. 


The number of tickets of Movie B sold in Hyderabad 
was approximately what percentage of the total 
numberof tickets of the same movie sold in all the 
cities together? 


(a) 15 (b) 18 
(c) 12 (d) 20 
(e) 24 


[Allahabad Bank PO, 2010] 


What is the difference between the number of tickets of 
Movie D sold in Kolkata and the number of tickets of: 
Movie B sold in Lucknow? 


(a) 700 (b) 7,000 
(c) 14,000 (d) 9,000 
(e) None of these 
[Allahabad Bank PO, 2010] 


What is the average number of tickets of Movie C 
soldin all the six cities? 


(a) 15,500 (b) 2,550 
(c) 24,000 (d) 25,500 
(e) None of these 
[Allahabad Bank PO, 2010] 


The number of tickets of Movie E sold in Chennai is 
what percentage of the number of tickets of Movie 
A. sold in Mumbai? 


(a) 170 
(c) 30 
(e) None of these 


(b) 70 
(d) 130 


[Allahabad Bank PO, 2010] 


In which city was the total number of tickets of all 
the five movies together sold the minimum? 


Data Interpretation m 


(a) Delhi (b) Chennai 
(c) Lucknow (d) Kolkata 
(e) None of these 
[Allahabad Bank PO, 2010] 


Directions (Question 185 to 189): Study the graphs 
carefully to answer the questions that follow: 

Total number of children in 6 different schools and 
the percentage of girls in them 


Number of Children 
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185. 


186. 


187. 


188. 


189. 


What is the total percentage of boys in schools R and 
U together? (Rounded off to two digits after decimal) 
(a) 78.55 (b) 72.45 
(c) 76.28 (d) 75.83 
(е) None of these 

[SBI Associate Banks PO, 2010] 


What is the total number of boys in School T? 
(a) 500 (b) 600 
(c) 750 (d) 850 


(е) None of these 

[SBI Associate Banks PO, 2010] 
The total number of students in school R is 
approximately what per cent of the total number of 
students in school S? 


(a) 89 (b) 75 
(c) 78 (d) 82 
(e) 94 


[SBI Associate Banks PO, 2010] 


What is the average number of boys in schools P 
and Q together? 

(a) 1425 (b) 1575 

(c) 1450 (d) 1625 


(е) None of these 

[SBI Associate Banks PO, 2010] 
What is the ratio of the number of girls in school P 
to the number of girls in school Q? 
(a) 27:20 (b) 17:21 
(c) 20:27 (d) 21:17 
(е) None of these 

[SBI Associate Banks PO, 2010] 


Directions (Question 190 to 191): Study the table carefully to answer the questions that follow. 
Percentage of marks obtained by six students in six different subjects 





Mathematics Social Studies Sanskrit 
(Out of 100) (Out of 120) (Out of 35) 





Subject Hindi English Science 
Studenti (Out of 175) (Out of 80) (Out of 125) 

A 87 84 91 

B 58 68 87 

C 63 71 81 

D 48 57 70 

E 83 83 49 

F 74 68 42 


66 39 84 
74 57 79 
94 44 86 
79 68 44 
7] 55 50 
63 61 58 
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190. What is the average marks obtained by student F in 

Hindi, English and Science subjects together? 

(a) 78 (b) 82.4 

(c) 78.8 (d) 84 

(e) None of these 

[Indian Bank PO, 2010] 

191. What is the average marks obtained by all the students 

in Science? 

(a) 87 

(c) 90 

(e) None of these 


(b) 86.5 
(d) 87.5 


[Indian Bank PO, 2010] 


Directions (Question 192 to 196): Study the following 
table carefully to answer the questions that follow: 


Production of Sugar (in tonnes) of three different States 
over the years 





2. 2003 20044 2005 2006 2007 2008 
Р 43 4.9 5.6 5.8 6.7 74 
Q 44 3.7 4.4 5.1 6.0 6.2 
R 3.9 4.7 5.8 6.6 73 8.3 





192. What is the approximate percentage increase 
in production of sugar in state Q from 2006 to 
2007? 


(a) 12 (b) 18 
(c) 24 (d) 10 
(e) 21 


[Indian Bank PO, 2010] 


193. What is the average production of sugar of all the 
three states in 2003 and 2004 together? 


(b) 4.7 tonnes 
(d) 4.8 tonnes 


(a) 4.1 tonnes 
(c) 5.1 tonnes 
(е) None of these 
[Indian Bank PO, 2010] 
194. What is the ratio of the total production of sugar of 
all three states in the year 2006 to that in 2007? 


(a) 7:9 (b) 6:7 
(c) 8:7 (d) 7:8 
(е) 11:12 


[Indian Bank PO, 2010] 
195. What is the average production of sugar of state R 
for all the years together? 


(b) 6.3 tonnes 
(d) 6.1 tonnes 


(a) 24 tonnes 

(c) 7.1 tonnes 

(d) None of these 
[Indian Bank PO, 2010] 


196. What is the difference between the total production 
of sugar of all the three states together in 2008 and 
that in 2005? 


(a) 9 tonnes 
(c) 6.1 tonnes 
(е) None of these 


(b) 4.3 tonnes 
(d) 5.1 tonnes 


[Indian Bank PO, 2010] 


Directions (Question 197 to 200): 
pie-chart to answer these questions. 


TOTAL EXPENDITURE: 360 Lakhs 


Study the following 


Medical 
facility for 
Research students 
work 7% Purchanse 










of overhead 
projectors 
for Ph D 
classes 
24% 


8% 


Psychology 
laboratory 
10% 





Publication 
of journals 
15% 


Computer 


Laboratory Purchase of 


18% books for 
Sports library 
12% 6% 


197. What is the ratio of the expenditure made by the 
university on Research work and that on purchase 
of books for library? 


(a) 4:5 
(c) 8:3 
(е) None of these 


(b) 5:4 
(d) 8:5 


[Indian Bank PO, 2010] 
198. What is the total sum of expenditure on Research 
work, Purchase of overhead projectors for PhD classes 

and Purchase of books for library together? 


(a) 322.6 Lakhs (b) 322.8 Lakhs 
(c) 323.4 Lakhs (d) 320.8 Lakhs 
(e) None of these 
[Indian Bank PO, 2010] 
199. What is the difference between the expenditure made 
by the university for Publication of journals and for 
Psychology laboratory? 


(a) “4 Lakhs 
(c) 34.2 Lakhs 
(e) None of these 


(b) 33 Lakhs 
(d) $3. 8 Lakhs 


[Indian Bank PO, 2010] 

200. If the expenditure on the Purchase of overhead 

projectors for PhD students is decreased by 796, 

what will be the expenditure on the same after the 
decrease? 


Data Interpretation 7 


[Indian Bank РО, 2010] 
What is the ratio of the total number of students of 
College A in years 2004, 2006 and 2007 together 
and the total number of students of College B in 
years 2003, 2004 and 2008? 
(a) 35:32 (b) 33.37 
(c) 34:31 (d) 32:35 
(е) None of these 


(a) 21,33,920 
(c) 21,02,000 
(e) None of these 


(b) €13,39,200 
(d) €1,08,000 202. 


[Indian Bank PO, 2010] 


Directions (Question 201 to 205): Study the following 
graph carefully to answer these questions. 
No. of students in College A and College B over the years 


College A Я College В 


[Indian Bank РО, 2010] 
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20 22 22 3% Ёс 204. What is the approximate percentage rise in the number 
10 4 23 Z ЕН22 Ed of students of College B from 2005 to 2006? 
0 Е::380) == RSI 2: 523 |=: 21:23 
2003 ' 2004 ` 2005 2006 ` 2007 ` (a) 8 (b) 12 
Years (c) 4 (d) 15 
(e) 20 


201. For which college(s) and in which year was the per 
cent rise in number of students from the previous 
year the highest? 


[Indian Bank PO, 2010] 


205. The number of students of College B in year 2008 


(a) College A in year 2004 and College B in year 
2005 
(b) Only College B in year 2004 


is what per cent of the total students of College B 
in all the years together? (Round off to two digits 
after decimal) 


(c) College A in year 2004 and College B in year (a) 20.61 (b) 23.79 
2004 (c) 21.79 (d) 17.29 
(d) College A in year 2007 and College B in year (e) None of these 
2004 


[Indian Bank PO, 2010] 


1. If A equals to 1596 of total applicants who are present 
at exam centre F and B equals to presents applicant 
at exam centre K, then A is what percent of B? 


(a) 18.18 (b) 11.25 
(c) 13.33 (d) 14.28 
[SSC CGL Tier-II CBE, 2018] 


Toatal number of offline applicants from exam centre 
H, K and F are how much less than the total number 
of present applicants from exam centre G and J? 


(a) 111420 (b) 100920 
(c) 127370 (d) 109990 
[SSC CGL Tier-II CBE, 2018] 


. What are the total number of offline applicants from 
the exam centre F, H, J and G? 


(e) None of these 


Direction (1—5): The table given below shows the number 
of applicants who have applied for exam at various centres 
as percentage of total number of applicants. The table also 
shows the number online applicants and absent applicants 
as a percentage of total applicants of each centre. Toatl 
number of applicants is 1200000. 


Total Online Absent 2: 
MEA 


RECENT YEARS’ QUESTIONS 


[o [oam [os [з% | 





Ш Chapter 39 








(а) 393720 (5) 963000 8. Refer the following data table and answer the 
(c) 564720 (d) 428540 following question. 
[SSC CGL Tier-II CBE, 2018] 
Quantity of Average Cost (3) 
4. What is the ratio of total number of present applicants «Би 
from exam centre K to total number of offline | 
Mobiles Phones 44 12000 


applicants from exam centre J? 


























(a) 40:41 (b) 80:81 Cameras 75 14000 
(c) 10:9 (d) 7:11 TVs 55 56000 
[SSC CGL Tier-II CBE, 2018] Refrigerators 29 53000 
5. What are the total number of present applicants from ACs 77 26000 
exam centre H and G together? What is the value of the total stock (In lakh rupees)? 
C 2 P 2. (а) 81.97 (b) 819.7 
©) (4) (с) 161 (d) 280 


[SSC ССІ, Тіег-П CBE, 2018] [SSC CGL Tier-I CBE, 2017] 


6. Refer the following data table and answer the 
following question. 


Day of the week Distance jogged 
(in kms) 


9. Refer the following data table and answer the 
question. 


Ratio:Import/Export 
1 


If the imports in 2012 were “1000 crores and the 
|sundy | | „| total exports in the years 2018 and 2013 together 


were %4800 crores, them the imports in 2013 were 
(in Scrore)? 
(a) 3891 (b) 5836 
(c) 909 (d) 2594 
[SSC CGL (10+2) Tier-I CBE, 2017] 





If 400 calories are burnt by jogging 5 km how many 
calories were burnt in the given week? 
(a) 1650 calories (b) 1550 calories 
(c) 1500 calories (d) 1600 calories 
[SSC CHSL (10+2) Tier-I CBE, 2017] 


7. Refer the following data table and answer the | Direction (10-13): The table given below shows the 
following question. production(In 000 tonnes) of five companies from 2012 


to 2016. 
тек» | апуан ан 
ме [и кесди Ы 


Г ы 
eoo 





Expenditure on raw materials and taxes is what 
percent of total expenses? 


(a) 55.53 percent (b) 41.03 percent 
(c) 33.78 percent (d) 48.28 percent 
[SSC CHSL (10+2) Tier-I CBE, 2017] 





10. What is the total production (In 000 tonnes) of 
company R from year 2012 to 2016? 


Data Interpretation 7 


11. 


12. 


13. 


(а) 1276 (Б) 1444 
(с) 1394 (d) 1502 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


What is the average (In 000 tonnes) of total production 
by all companies in the year 2013? 


(a) 371.1 (b) 373.2 
(c) 378.4 (d) 362.3 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The production of company R in year 2014 is how 
much per cent more than the production of company 
R in the year 2013? 


(a) 12.68 (b) 11.56 
(c) 14.42 (d) 15.31 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


The production of all companies in the year 2014 is 
how much per cent less than the production off all 
companies in the year 2015? 


(a) 8.25 (b) 11.3 
(c) 14.4 (d) 12.5 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


Directions (14-17): The bar chart given below shows 
the sales (In 000 units of 4 mobile brands for 3 years. 


14. 


15. 
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What is the percentage increase in the number 
of mobile phones of Brand 2 sold from 2014 to 
2015? 


(a) 8.33 
(c) 37.5 


(b) 33.33 
(d) 11.11 
[SSC CGL Tier-I CBE, 2017] 


What is the percentage increase in the total number 
of mobiles sold by these four brands from 2014 to 
2016? 


(a) 42.16 
(c) 32.43 


(b) 38.63 
(d) 30.16 
[SSC CGL Tier-I CBE, 2017] 


16. 


17. 


In 2017 the sales of each brand increased by the 
same percentage as it did in the year 2016. What 
will be the approximate average sales (in units) of 
mobiles per brand in year 2017? 


(a) 9175 (b) 8360 
(c) 9436 (d) 9678 
[SSC CGL Tier-I CBE, 2017] 


If for any year, the sales of a brand is more than 
average sales of these four brands in that year, 
then it gets a star. Which brand has the maximum 
stars? 


(a) Brand 3 
(c) Brand 4 


(b) Brand 3 and 4 both 
(d) All brands 
[SSC CGL Tier-I CBE, 2017] 


Directions (18—21): The bar graph given below represents 
the number of boys in a school using three apps for 
three months. 


18. 


19. 


20. 


[SSC CAPFs ASI & Delhi St, 2017] 
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What is the total number of boys using the three 
apps in the month of March? 
(a) 1420 (b) 1480 
(c) 1450 (d) 1500 
[SSC CAPFs ASI & Delhi St, 2017] 


The number of boys using whatsapp in February is 
how much per cent more than the number of boys 
using Face book in February? 
(a) 50 (b) 33.33 
(c) 66.66 (d) 44.22 

[SSC CAPFs ASI & Delhi St, 2017] 


What is the percentage increase in the number of 
boys using Facebook from January to Febrauary? 


(a) 26.66 (b) 20 
(c) 21.33 (d) 16.66 
[SSC CAPFs ASI & Delhi St, 2017] 
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21. The number of boys using whatsapp in March is what 
per cent of the number of boys using Facebook in 


Febuary? 
(a) 126.47 (b) 136 
(c) 128 (d) 131.3 


[SSC CAPFs ASI & Delhi St, 2017] 


Directions (22—25): The line chart below represents 
the runs scored by Kohli and Sharma against 5 
teams. 


—® Sharma 


—* Kohli 
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Team 





22. What is the total runs scored by Kohli against 5 


teams? 
(a) 5000 (b) 4800 
(c) 4700 (d) 4500 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


23. What is the difference between the total runs scored 
by Kohli against the teams Q and R and total runs 
scored by Sharma against the teams Q and R? 

(a) 200 (b) 400 
(c) 900 (d) 800 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


24. Runs scored by Kohli against team S is how much 
percent less than the runs scored by Sharma against 


team S? 
(a) 70.21 (b) 68.33 
(c) 58.33 (d) 41.66 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


25. Total runs scored by Sharma against 5 teams is 
what per cent total runs scored by Kohli against 5 
teams? 


(a) 104.16 (b) 96 
(c) 98.13 (d) 108.24 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


Direction (26-29): The pie-chart shows breakup in 
percentage of the various expenses of a Company. Study 
the diagram and answer the following questions. 
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Electricity 
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26. Which is the second biggest expense of the company? 


(a) Raw materials (b) Salaries 
(c) Transport (d) Electricity 
[SSC CGL Tier-I CBE (Exam), 2017] 
27. The ratio of company’s expenditure on raw material 
and transport to salaries is: 
(а) 2:1 (b) 1:1 
(c) 1:2 (4) 3:1 
[SSC CGL Tier-I CBE (Exam), 2017] 
28. The company’s expenditure on interest is greater 
than expenditure on rent by: 
(a) 100% (b) 50% 
(c) 200% (d) 150% 
[SSC CGL Tier-I CBE (Exam), 2017] 
29. If the total expenses of the company are 450 crores, 
the total expenditure (In € crores) on transport and 
electricity is : 
(a) 7.5 
(c) 20 


(b) 12.5 
(3) 10 
[SSC CGL Tier-I CBE (Exam), 2017] 


Directions (30—33): The pie-chart given below shows 
the percentage distribution of annual expenditure on 
various items of a company. The annual expenditure of 
the company is 472 crores. 


Data Interpretation 





30. 


31. 


32. 


33. 


Salary 
Miscellaneous 15% 
24% 
Tax 
25% 
Interest 
20% Operations 
16% 
How much is the expenditure (in © crores) on 
Operations annually? 
(a) 1.52 (b) 7.14 
(c) 11.52 (d) 1.152 


[SSC CAPFs ASI & Delhi Police SI, 2017] 


What is the monthly expenditure (in € crores) on 
Miscellaneous by the company? 
(a) 14.4 (b) 1.44 
(c) 1.21 (d) 1.69 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


If 5% of Miscellaneous is spent on research of 
nanotubes, then how much is spend (in “ crores) 
on research of nanotubes annually? 


(a) 0.864 (b) 0.362 
(c) 0.544 (d) 0.962 

[SSC CAPFs ASI & Delhi Police SI, 2017] 
By what percentage is the total expenditure on Interest 
and Miscellaneous more than the total expenditure 
on Tax and Salary? 
(a) 20 
(c) 8 


(b) 15 
(d) 10 
[SSC CAPFs ASI & Delhi Police SI, 2017] 


Direction (34—37): Study the bar-graph given below which 
shows the percent distribution of total expenditures of a 
company under various expenses and answer the questions. 


[SSC CGL Tier-I (CBE), 2016] 


34. 


35. 


36. 


37. 
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The expenditure on the interest on loans is more 
than the expenditure on transport by 


(a) 5% (b) 10% 
(c) 40% (d) 30% 

[SSC CGL Tier-I (CBE), 2016] 
If the interest on loans amounted to $2.45 crores, then 


the total amount of expenditure on advertisement, 
taxes and research and development is: 


(b) 34.2 crores 
(d) $3 crores 
[SSC CGL Tier-I (CBE), 2016] 


(а) “7 crores 
(c) 35.4 crores 


The ratio of the total expenditure on infrastructure 
and transport to the total expenditure on taxes and 
Interest on loans 1s 
(a) 5:4 
(c)9:7 


(b) 8:7 
(d) 13:11 
[SSC CGL Tier-I (CBE), 2016] 


If the total expenditure of the company is #20 crores, 
then the ratio of expenditure on transport to that on 
salary is 
(а) 5:4 
(с) 5:8 


(b)4:5 
(d) 8:5 
[SSC CGL Tier-I (CBE), 2016] 
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Directions (38-41): The bar graph given belowshows the рег acre yield (in kg) of different countries. Study the 
graph carefully and answer the questions. 


38. 


39. 


40. 


41. 
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The average yield of the given countries is 


1 
(а) 1325kg (b) 133- kg 


(d) 135518 


[SSC CGL Tier-I (CBE), 2016] 


By how much percent is India’s per acre yield more 
than that of Pakistan’s? 


(a) 20% (b) 25% 
(с) 335% (d) 35% 
[SSC CGL Tier-I (CBE), 2016] 


Sri Lanka’s yield (approximately is what percent of 
total yield of all the countries? 


(a) 17.8% (b) 16.2% 
(c) 18.2% (d) 15.4% 
[SSC CGL Tier-I (CBE), 2016] 


Writing the yields of all countries in ascending order, 
the difference between the sum of yields of first three 
countries to that of last three countries is 
(a) 200 kg. (b) 212 kg. 
(c) 172 kg. (d) 162 kg. 

[SSC CGL Tier-I (CBE), 2016] 


(с) 1345kg 


Directions (42—44): Study the following bar-diagram 
carefully and answer the questions. 


[SSC CGL Tier-I (CBE), 2016] 
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42. 


43. 


44, 


The foreign exchange reserve in 2012 was how many 
times that in 2009? 

(a) 0.7 (b) 1.2 

(c) 1.4 (d) 1.5 


[SSC CGL Tier-I (CBE), 2016] 


What was the percentage increase in the foreign 
reserves in 2012 over 2008? 
(a) 100 (b) 150 
(c) 200 (d) 620 
[SSC CGL Tier-I (CBE), 2016] 


The ratio of the number of years, in which the foreign 
exchange reserves are above the average reserves, 


Data Interpretation 





to those in which reserves are below the average 
reserves, iS 
(a) 2:6 
(c)3:5 


(b) 3:4 
(d)1:1 
[SSC CGL Tier-I (CBE), 2016] 


Directions (45—46): Student's strength of a college in 
Arts, Science and Commerce from 2004-05 to 2007-08 
Session are shown in the following bar graph. Study the 

graph and answer the questions. 
[SSC CHSL DEO & LDC, 2013 and SSC CGL 
Tier-I (CBE), 2016] 
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45. The ratio of average number of students in Arts to 
the average number of students in commerce 1s 
(a) 12:5 (b) 10:7 
(c) 7:4 (d) 48 : 35 
[SSC CHSL DEO & LDC, 2013 and SSC CGL 
Tier-I (CBE), 2016] 


46. The % increase in Science students in 2007-08 over 


2006-07 was 
(a) 10.1% (b) 11.1% 
(c) 16.7% (d) 18.2% 


[SSC CHSL DEO & LDC, 2013 and SSC CGL 
Tier-I (CBE), 2016] 


Direction (47—50): Study the following pie Chart carefully 
and answer the questions. The pie chart represents the 
percentage of people involved in various occupations. 


[SSC CGL Tier-I (CBE), 2016] 


Total number of people = 20000 








Agriculture 
33.30% 








Industry 
30% 


Service 
20% 





Transportation 


47. How many more people are involved in service than 


in trade? 
(a) 3660 (b) 2660 
(c) 1660 (d) 660 


[SSC CGL Tier-I (CBE), 2016] 
48. The ratio of the people involved in service to that 
in industry is 

(а) 1:2 

(с) 3:4 


(b) 2:3 

(93:2 
[SSC ССІ, Tier-I (CBE), 2016] 
49. The sectoral angle made by the people involved in 

service in the given pie-chart is 

(a) 36° (b) 90° 

(c) 72° (d) 108° 

[SSC CGL Tier-I (CBE), 2016] 

50. The difference between the maximum number of 

people involved and minimum number of people in 

various professions is 


(a) 2640 
(c) 6320 


(b) 3640 
(d) 5320 
[SSC CGL Tier-I (CBE), 2016] 


Direction (51—54): Given here is a pie chart showing the 
cost of gold in 2010, 2011, 2012 and 2013. Study the 
chart and answer the following questions. 


[SSC CGL Tier-I (CBE), 2016] 
2010 


45° 
22 


51. If the price of gold in 2013 is “31,500 рег 10 gram, 
then the price of gold in 2011 per 10 gram is 
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52. 


53. 


54. 


55. 


56. 


57. 


58. 


(а) $17000 
(с) 218000 


(b) 217500 
(4) 218500 
[SSC ССІ. Tier-I (CBE), 2016] 


The ratio of the price of gold in the two years 2010 
and 2013 is 
(a) 1:2 
(c) 1:4 


(b) 1:3 
(4) 1:5 
[SSC CGL Tier-I (CBE), 2016] 


The percentage increase in the price of gold from 
the year 2011 to 2013 is 


(a) 50% (b) 60% 
(c) 70% (d) 80% 
[SSC CGL Tier-I (CBE), 2016] 


The ratio of percentage increase in price of gold 
from 2011 to 2012 and 2012 to 2013 is 
(а) 6:5 (b) 7:5 
(b) 8:5 (d) 9:5 

[SSC CGL Tier-I (CBE), 2016] 
What is the difference between number of qualified 


candidates from State P in 2006 and that in 
2007? 


(a) 12 (b) 22 
(c) 14 (d) 24 
(e) 16 


[IBPS, 2015] 
If the average number of qualified candidates from 
state Q in 2008, 2009 and 2010 is 210, what is 


the number of qualified candidates from State Q in 
2010? 


(a) 191 (b) 195 
(c) 183 (d) 187 
(e) 179 


[IBPS, 2015] 
If the respective ratio between number of qualified 
candidates from State Р in 2009 and 2010 is 14: 


9, what is the number of qualified candidates from 
State P in 2010? 


(a) 252 (b) 207 
(c) 216 (d) 234 
(е) 198 


[IBPS, 2015] 


The number of people who travelled by Train B on 
Friday is 20% more than the people who travelled by 


59. 


60. 


61. 


62. 


the same train on Thursday. What is the respective 
ratio between the number of people who travelled 
on Friday and those who travelled on Saturday by 
the same train? 


(а) 4:5 (0) 3:4 
(с)5:6 (d) 3:5 
(1:4 


[IBPS, 2015] 


What is the difference between the total number of 
people who travelled by Train B on Monday and 
Tuesday together and the total number of people 
who travelled by Train A on Saturday and Sunday 
together? 


(a) 200 (b) 230 
(c) 210 (d) 250 
(e) 240 


[IBPS, 2015] 


What is the average number of people travelling 
by Train A on Monday, Tuesday, Wednesday and 
Thursday? 


(a) 220 (b) 190 
(c) 205 (d) 195 
(e) 210 


[IBPS, 2015] 


The number of people who travelled by Train 
A decreased by what percent from Saturday to 
Tuesday? 


(a) 35% (b) 40% 
(c) 30% (d) 42% 
(е) 33% 


[IBPS, 2015] 


The total number of people who travelled by both 
the given trains together on Sunday is approximately 
what percent more than the total number of people 
who travelled by both the given trains together on 
Wednesday? 


(a) 128% (b) 123% 
(c) 142% (d) 118% 
(е) 135% 


[IBPS, 2015] 


Data Interpretation 2 


Directions (63-67) :Study the following table carefully and answer the questions. 


63. 


64. 


65. 


66. 















































Course Total number of student who have en- | Percentage of students who have enrolled for 
rolled for the course the given courses from different colleges 

P Q R S 

C++ 2000 26 20 19 35 

Java 2400 27 30 25 18 

Linux 1500 32 20 25 23 

SQL 1800 24 32 28 16 

Coco SD 2800 21 20 21 38 

What is the difference between the total number of (a) 200 (b) 420 

students who have enrolled for course on C++ and (c) 340 (d) 300 

SQL together from college S and the total number (e) 400 


of students who have enrolled for the same courses 
together from college R? 


(a) 134 (b) 116 
(c) 128 (d) 104 
(e) 96 


[LIC, 2015] 


The total number of students who have enrolled 
for the course on Coco SD from colleges P and R 
together is what percent more than the total number 
of students who have enrolled for the same course 
from college S? 


10 4 
11:20 b) 11% 
(a) a (b) 17^ 
9. 10 
(c) 12% (d) 10:::96 
11 19 
10 
9-9% 
59 458% 


[LIC, 2015] 


What is the respective ratio between the total number 
of students who have enrolled for course on Java and 
SQL together from college P and the total number 
of students who have enrolled for the same courses 
together from college S? 


(а)2:1 (0) 3:1 
(c) 3:2 (d) 5:3 
(e) 4:3 


Out of the total number of student who have enrolled 
for C++, 60% were able to pass the exam. If the 
respective ratio between the number of students from 
colleges P, Q, R and S who were able to pass the 
exam for C++ was 3 : 4 : 2 : 3, what is the number 
of students who were able to pass the exam for C++ 
from college Q? 


[LIC, 2015] 


67. Out of the total number of students who have enrolled 
for course on Linux, 42% are females. If out of the 
total number of female students, who have enrolled 
for course on Linux, 20% are from college Q, how 
many male students from college Q have enrolled 
for the same course? 


(a) 161 (b) 174 
(c) 158 (d) 126 
(е) 149 


[LIC, 2015] 
Directions (68-71): Refer to the line graph and answer 
the given questions. 
Number of candidates who qualified in a given 
competitive examination from 6 states during two given 
years 


Number of candidates who qualified in a given 
competitive examination from 6 states 
during two given years 


Number of qualified candidates 
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68. 


69. 


70. 


71. 


What is (һе respective ratio between total number of 
qualified candidates from state T in 2004 and 2005 
together and total number of qualified students from 
state U in 2004 and 2005 together? 


(a) 27 : 16 (b) 23 : 14 
(c) 23 : 16 (d) 23 : 12 
(e) 27 : 14 


[LIC, 2015] 


Combining 2004 and 2005, if 7596 of the appeared 
candidates from state R qualified in the given 
competitive exam, what was the total number of 
appeared candidates from state R in 2004 and 2005 
together? 


(a) 960 (b) 920 
(c) 840 (d) 880 
(e) 900 


[LIC, 2015] 


Number of qualified candidates from state P increased 
by 15% from 2005 to 2006 and by 25% from 2006 
to 2007. If the number of qualified candidates from 
state P in 2007 is 80% of appeared candidates from 
that particular state, how many candidates appeared 
from state P for the given competitive exam in 
2007? 


(a) 525 (b) 575 
(c) 585 (d) 615 
(e) 550 


[LIC, 2015] 


Number of qualified candidates from state S in 2005 
is what percent less than the number of qualified 
candidates from state Q in 2005 ? 


(a) 382% (b) 42-% 


(с) 545% 


(4) 362% 
3 
(е) 302% 


[LIC, 2015] 


Directions (72-75): Study the following bar diagram 
carefully and answer the following Four Questions. 


The number of the production of electronic items 


(TVs and LCDs) in a factory during the period from 
2009 to 2013. 


72. 


73. 


74. 


75. 





Г | туз 














13,000 7Й LCDs 
3 
79 
8 
‚© 
© 
© 
2 
The total number of production of electronic items 
is maximum in the year 
(a) 2009 (b) 2010 
(c) 2011 (d) 2013 
[SSC, 2015] 
The ratio of production of LCDs in the year 2011 
and 2013 is 
(a) 3:4 (b) 4:3 
(c) 2:3 (d) 1:4 


[SSC, 2015] 


The difference between averages of production of 
TVs and LCDs from 2009 to 2012 is 


(a) 600 (b) 700 
(c) 800 (d) 900 

[SSC, 2015] 
The ratio of production of TVs in the years 2009 


and 2010 is 
(a) 7:6 
(c) 2:3 


(b) 6:7 
(d) 3:2 
[SSC, 2015] 


Directions (76-78): The following pie-chart shows the 
sources of funds to be collected by the National Highways 
Authority of India (NHAI) for its Phase II projects. 
Study the pie-chart and answer the following Three 
Questions: 


Data Interpretation 2 


76. 


77. 


78. 


79. 


80. 


81. 










External 
Assistance 







Market 
Borrowing 
29/952 





If the toll is to be collected through an outsourced 
agency by allowing a maximum 10% commission, 
how much amount should be permitted to be collected 
be the outsourced agency, so that the project is 
supported with 44,910 crores? 
(a) 36,213 crores (b) 35,827 crores 
(c) 35,401 crores (d) 35,316 crores 

[SSC, 2015] 
If NHAI could receive a total of 79,695 crores as 
External Assistance, by what percent (approximately) 
should it increase the Market Borrowing to arrange 
for the shortage of funds? 
(a) 4.596 (b) 7.5% 
(c) 696 (d) 896 

[SSC, 2015] 
The central angle corresponding to Market Borrowing 
is 
(a) 52? 
(с) 187.29 


(b) 137.89 
(d) 192.4? 

[SSC, 2015] 
The production of Type Q vehicles in 2010 was 
approximately what percent of Type P vehicles in 
2014? 
(a) 75 
(c) 45.5 


(b) 54.5 
(d) 60 

[SSC, 2015] 
The ratio of total production of Type P vehicles to 
total production of Type Q vehicles over the years is 
(a) 5:8 (0) 8:5 
(c) 41 : 48 (d) 48 : 41 

[SSC, 2015] 

In how many of the given years, was the production of 
Type P vehicles of the company more than the average 
production of this type vehicles in the given years? 
(a) 2 (b) 4 
(c) 5 (d) 3 
[SSC, 2015] 


82. 


83. 


84. 


The total production of Type P vehicles in the years 
2009 and 2011 is what percent of total production 
of Type Q vehicles in 2010 and 2014? 


(a) 75 (b) 80 
(c) 81.25 (d) 69.25 

[SSC, 2015] 
Approximate percentage decrease in production of 


Type Q vehicles from 2010 to 2011 1s 


(a) 12.5 (b) 10.1 
(c) 14.3 (d) 16.7 

[SSC, 2015] 
The average of 7, 11, 15, x, 14, 21, 25 is 15, then 
the value of x 1s: 
(a) 14.5 (b) 12 
(c) 13.3 (d) 3 


[SSC, 2015] 


Directions (85-87): Study the following frequency 
polygon and answer the questions numbered 42 to 44. 
Given a line graph showing the number of students 
passed in Higher Secondary Examination in a school 
over the years from 2008 to 2013. 

















1804- 
170 

160 

160+ 

1404 ' ' | 

120+ эээ. 

110 | | 

0 2008 2009 2010 2011 2012 2013 








85. 


86. 


87. 


The increase in percentage of passed students from 
2008 to 2011 approximately is: 
(a) 54.5% (b) 50.5% 
(c) 53.05% (d)55% 

[SSC, 2015] 
The decrease in percentage of passed students from 
2011 to 2012 approximately: 


(a) 8.27% (b) 8.25% 
(c) 8.24% (d) 8.22% 

[SSC, 2015] 
The average of passed students in the years 2008, 
2009, 2012 approximately is: 
(a) 134.67 (b) 134.41 
(c) 134.32 (d) 134.56 


[SSC, 2015] 
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Directions (88-91): The graph shows the demand апа 
production of different companies. Study the graph and 
answer the question nos. 45—48. 


88. 


89. 


90. 


91. 
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The production of company A is approximately what 
percent of the demand of company C? 
(a) 6096 (b) 55% 
(c) 6596 (d) 5096 

[SSC, 2015] 
The demand of company B is what percentage of 
the production of company F? 


(a) 70% (b) 80% 
(c) 60% (d) 5096 

[SSC, 2015] 
What is the difference between the average demand 


and the average production of the companies (in lakh 
tones)? (Approximately) 


(a) 250 (b) 275 
(c) 325 (d) 200 

[SSC, 2015] 
What is the ratio of the companies having more 


demand than production to those having more 
production than demand? 


















































Ts 25532554 mu О Months of 2012 v 
a 600--1------ ----| КІ Months of 2013 [--- 
ы 
Е 500. m ЕЕ "n 
5 % 
Mm 400-Г --- р 00 K2- - 
2 @ 
б р 
О 300-+ --- -- --1%4- --- - -- 
т 
Я 200-1 --- -- -- --- - 
е 
= 100-7 хэн Ec эн е нэ 
% 
JULY AUGUST SEPTEMBER OCTOBER NOVEMBER 
MONTHS 
(а) 2:3 (b) 2:1 
(с) 3:2 (d) 1:2 


[SSC, 2015] 


92. 


93. 


94. 


95. 


The maximum difference in the units consumption 
between these two years has been found in the month 
of: 

(a) July 

(c) November 


(b) October 
(d) August 

[SSC, 2015] 
In how many months in 2012, the consumption 
of electric units was more than the average units 
consumption in that year. 


(a) 3 (b) 2 
(c) 5 (d) 4 

[SSC, 2015] 
The total units consumption in the year 2013 during 


these 5 months, in respect of the same in the previous 
year has been:- 
(a) decreased by 2.27% 
(b) found unaltered 
(c) increased by 2.27% 
(d) increased by 4.54% 
[SSC, 2015] 
The average electric consumption by the family 
during these 5 months in 2013 1s 
(a) 470 units (b) 460 units 
(c) 450 units (d) 400 units 
[SSC, 2015] 


Directions (96-98): The income of a state under different 
heads is given in the following pie-chart. Study the chart 
and answer the questions. 


96. 


Customer Duty 






Property Tax 
18% 






Excise Duty 
10% 


Market Tax 
33% 










Income Tax 
35% 


If the income from the market tax in a year by $165 
crores then the total income from other sources is 
(in X Crores):- 


Data Interpretation 2 


97. 


98. 


(b) 2345 
(а) 2335 


(а) 2365 
(с) 2325 
[SSC, 2015] 


If the total income in a year be 3733 crores then the 
income (in € Crores) from ‘Income tax’ and ‘Excise 
duty’ is:- 

(a) 3329.80 
(c) 3331.50 


(b) 3331.45 
(d) 3329.85 

[SSC, 2015] 
The central angle of the sector representing income 
tax is:- 


(a) 150° 
(c) 119° 


(b) 135? 
(d) 126? 
[SSC, 2015] 


Directions (99-101): In Question nos. 69 to 71, The 
pie-chart given here shown expenditure incurred by a 
family on various items and their savings. Study the 
chart and answer the questions based on the pie-chart 





EDUCATION 





OTHERS 








SAVINGS 





99. If the monthly income is 336000 then the yearly 


savings is: 
(a) $72000 (b) “60000 
(c) 374000 (d) “70000 


[SSC, 2015] 


100. If the expenditure on education is 41600 more than 


that of housing then the expenditure on food is: 
(a) “6000 (b) 512000 
(c) 37000 (d) 33333 

[SSC, 2015] 


101. 


102. 


The ratio of expenditure on food to savings is: 
(а) 2:1 (b) 3:1 
(с) 3:2 (d) 10:9 

[SSC, 2015] 
The average marks obtained by a student in 6 subjects 
is 88. On subsequent verification it was found that 
the marks obtained by him in a subject was wrongly 
copied as 86 instead of 68. The correct average of 
the marks obtained by him is- 
(a) 85 (b) 87 
(c) 84 (d) 86 

[SSC, 2015] 


Directions (103-106): In Question nos. 73 to 76, Given 
here a multiple bar diagram of the scores of four players in 
two innings. Study the diagram and answer the questions. 


103. 


104. 


105. 


106. 
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Shikhar 
Dhawan 


Mahendra Virat Kohli Cheteshwar 

Singh Dhoni Pujara 
The average run of two innings of the player who 
scored highest in average is: 


(a) 75 (b) 85 
(c) 80 (d) 70 

[SSC, 2015] 
The average run in two innings of the player who 
has scored minimum at the second innings is: 
(a) 50 (b) 60 
(c) 40 (d) 30 

[SSC, 2015] 
The average score in second innings contributed by 


the four players is: 


(a) 30 (b) 60 
(c) 40 (d) 50 

[SSC, 2015] 
The total scores in the first innings contributed by 


the four players is: 
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[SSC, 2015] 
107. What was the approximate percent drop in the sale 
of Pep-up in 1990 over its sale in 1989? 
(a) 5 (b) 14 
(c) 12 (d) 20 
[SSC, 2014] 
108. What was the approximate percent increase in sale 
of Cool-sip in 1990 over its sales in 1989? 
(a) 100 (b) 50 
(c) 216 (d) 150 
[SSC, 2014] 


109. In which year sale of Dew-drop is maximum? 
(a) 1988 (b) 1992 
(c) 1989 (d) 1993 
[SSC, 2014] 


110. In case of which soft drink was the average annual 
sale minimum during the period 1988-1993? 


(b) Cool-sip only 

(d) Dew-drop and Cool-sip 
[SSC, 2014] 

Directions (111-113): The following table gives zonewise 


survey report of the people of a country who take coffee. 
Strudy the table and answer question Nos. 22 to 24: 


(a) Pep-up only 
(c) Dew-drop only 





1990 














Take coffee Zone 

North | East | West | South 
More than 3 times 410 310 | 700 | 1450 
a day 
1 to 3 times a day 1220 | 830 | 1250 | 1120 





Twice a week 1640 | 710 | 950 |420 





Only once a week 620 540 | 530 | 350 























Меуег 950 |430 |620 |50 


1991 1992 1993 
YEARS 


111. The percentage of people of south zone who take 
coffee atleast once a day is close to 
(a) 33.51 (b) 42.72 
(c) 75.81 (d) 80.82 
[SSC, 2014] 


112. The percentage of people from non west zone who 
take coffee only once a week’ is approximately 
(a) 11 (b) 12 
(c) 13 (d) 14 
[SSC, 2014] 


113. The ratio of the total number of people surveyed 
who take coffee more than 3 times a day to the total 
number of people who do not take coffee at all is 
(а) 1: 1.4 (b) 1.4 : 1 
(c) 1.5 : 1 (d) 1 : 1.1 

[SSC, 2014] 


Directions (114-117): Study the following graph which 
shows income and expenditure of a company over the 
years and answer. 
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114. The difference in profit ($, in crores) of the company 
during 2007 and 2008 is 
(a) 5 (b) 10 
(c) 15 (d) 20 
[SSC, 2014] 


Data Interpretation st 


115. 


116. 


117. 


118. 


119. 


In how many years was the expenditure of the 
company more than the average expenditure of the 
given years? 


(a) 4 (b) 3 
(c) 2 (d) 1 

[SSC, 2014] 
The percentage increase in income of the company 
from 2007 to 2008 is 
(a) 30 (b) 25 
(c) зэ (4) 428 

[SSC, 2014] 
Ratio of total income to total expenditure of the 
company over the years is 
(a) 21 : 25 (b) 25 : 21 
(c) 26 : 21 (d) 25 : 22 

[SSC, 2014] 
Which of the following graphical representations of 


data represents cumulative frequencies? 

(b) Pie-chart 

(d) Frequency polygon 
[SSC, 2014] 


(a) Ogive 
(c) Histogram 


A line graph 
(a) makes comparisons 
(b) compares structures 
(c) shows trend over time 
(d) None of the above 
[SSC, 2014] 


Directions (120-123): Study the following graph and 
answer the questions no. 51 to 54. 


120. 


Crude Oil Imports by India 
C TNCS MD P ERI EO OPERE 


45 - 


In Lakh Barrels 
N 
Un 











Years 


If the rate of one barrel of crude oil was Ұ25:60 
in 1995, then what was the total value of imports 
(in ©) in that year? 


121. 


122. 


123. 


124. 


125. 


(a) 6:4 crores 
(c) 64 crores 


(b) 8:2 crores 
(d) 64 lakhs 
[SSC, 2014] 

From year 1995 to the year 1996, what was the 
percentage increase in imports of crude oil? 
(a) 180 (b) 90 
(c) 60 (d) None of these 

[SSC, 2014] 
From 1991 to 1992, what was the approximate 
percentage reduction in import of crude oil? 
(a) 8 (b) 14 
(c) 22 (d) 18 

[SSC, 2014] 
In how many years were the imports higher than the 
average value of imports? 
(a) 3 (b) 4 
(c) 1 (d) 2 
[SSC, 2014] 


The categories of qualitative variables are represented 
by bars where the height of each bar is 
(a) Class frequency 
(b) Class relative frequency 
(c) Class percentage 
(d) All of the above 
[SSC, 2014] 


A type of graph in which a circle is divided into 
sectors such that each sector represents a proportion 
of the whole is a 
(a) Bar graph 
(c) Line graph 


(b) Pie chart 
(d) Stem and leaf chart 
[SSC, 2014] 


Directions (126-130): The distribution of fruit consumption 


in a 


sample of 72 seventeen-year-old girls is given in 


the graph below. Study the graph and answer questions 
no. 64 to 68 based on this. 


Number of girls 


Distribution of fruit consumption 
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126. 


127. 


128. 


129. 


What percent of these girls ate six or more servings 
per day? 

(a) 10 % (b) 11% 

(c) 12.5% (d) 13% 


[SSC, 2014] 


How many of these girls ate fewer than two servings 
per day? 


(a) 15 (b) 25 
(c) 40 (d) None of these 

[SSC, 2014] 
How many of these girls ate more than two servings 


but less than six servings per day? 


(a) 23 (b) 38 
(c) 26 (d) 18 

[SSC, 2014] 
The following pie-chart shows the monthly 


expenditure of a family on food, clothing, rent, 
miscellaneous expenses and savings. What is the 
central angle for savings? 





(a) 50° 
(c) 54° 


(b) 52° 
(d) 56° 
[SSC, 2014] 


130. The pie-chart gives the expenditure (in percentage) 


on various items and savings of a family during a 
month. Monthly savings of the family is 33,000. On 
which item is the expenditure maximum and how 
much is it? 

Education for 


children 
1596 





Transport 
596 





Others 
2096 







Savings 
1596 








(a) Others, 35000 
(c) Others, 32,000 


(b) Food, 45,000 
(d) Food, 33,000 
[SSC, 2014] 


Data Interpretation 2 
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11. 1, (d), п, (a), ш, (b), ту, (e), v, (с), . 1, (b), 11, (a), ш, (d), iv, (©), у, (d), 
13. i, (d), и, (c), ш, (a), іу, (2), v, (с), . i, (d), п, (a), ш, (b), iv, (e), у, (b), 


20110: 22222 5 Ae Ц, (a), ili, (a), iv, (e), v, (e), vi, (c), vii, (b), 
17. i, (a), ii, (c), iii, (e), iv, (d), v, (b), . i, (a), ii, (d), iii, (e), iv, (c), v, (b) 


19. i, (e), ii, (d), ш, (с), iv, (а), v, (b) 5 3b, (S) шак 3805 (©) 5% (©) у (а) 
21. i, (d), п, (d), ш, (е), iv, (e), v, (e) . i (a), ii, (a), їп, (b), iv, (a), v, (b) 
23. 1, (a), 11, (d), iii, (a), iv, (d), v, (d) . i, (a), ii, (c), ш, (d), iv, (d), v, (c), 
25. 1, (d), п, (b), їп, (a), iv, (a), v, (b) . i, (c), ii, (d), ш, (d), iv, (d), v, (b) 
27. 1, (a), 11, (e), ш, (d), iv, (b), v, (с) . i, (d), 11, (e), ш, (b), iv, (с), у, (e) 


29. i, (c), 11, (a), iii, (d), iv, (a), v, (d) . 1, (a), п, (d), ш, (b), iv, (с), у, (b) 


т vir i c. оное 


33. 1, (b), п, (a), iii, (d), 1v, (a), v, (c) . 1, (е), ii, (d), ш, (е), iv, (5), v, (e) 
35. 1, (b), 1, (с), iii, (d), iv, (e), v, (e) ‚ 1, (6), 11, (d), iii, (e), iv, (с), у, (b) 
37. 1, (a), 11, (c), ш, (d), iv, (b), v, (a) . 1, (е), ii, (c), ш, (c), iv, (b), v, (d) 
39. 1, (е), ii, (d), 11, (a), iv, (b), v, (c) 





ExERcIsE-2 





1. (d) 2.(d) 3.(a 4. (d 5. (0) 6 (b ТО 8. (d) 9.(d) 10.(b) 1L. (d) 12. (b) 
13. (d) 14. (а) 15. (а) 16. (b) 17. (b) 18. (a) 19. (b) 20. (а) 21. (a) 22. (а) 23. (с) 24. (с) 
25. (b) 26. (d) 27. (d) 28. (b) 29. (с) 30. (b) 31. (с) 32. (d) 33. (b) 34. (а) 35. (b) 36. (с) 
37. (d) 38. (a) 39. (а) 40. (c) 41. (b) 42. (с) 43. (b) 44. (а) 45. (b) 46. (с) 47. (4) 48. (е) 
49. (а) 50. (b) 51. (с) 52. (d) 53. (a) 54. (b) 55. (b) 56. (d) 57. (b) 58. (с) 59. (с) 60. (с) 
61. (4) 62. (4) 63. (с) 64. (4) 65. (а) 66. (b) 67. (с) 68. (4) 69. (с) 70. (с) 71. (е) 72. (е) 
73. (с) 74. (с) 75. (d) 76. (е) 77. (a) 78. (d) 79. (b) 80. (с) 81. (с) 82. (с) 83. (d) 84. (b) 
85. (а) 86. (d) 87. (b) 88. (c) 89. (d) 90. (c) 91. (a) 92. (b) 93. (а) 94. (а) 95. (с) 96. (b) 
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97. (а) 98. (с) 99. (4) 100. (4) 101. (b) 102. (b) 103. (е) 104. (4) 105. (с) 106. (а) 107. (е) 108. (с) 
109. (а) 110. (d) 111. (b) 112. (а) 113. (b) 114. (с) 115. (а) 116. (d) 117. (b) 118. (d) 119. (b) 120. (е) 
121. (4) 122. (а) 123. (b) 124. (с) 125. (b) 126. (а) 127. (е) 128. (с) 129. (а) 130. (4) 131. (с) 132. (е) 


RECENT YEARS’ QUESTIONS 





5. (c) 6. To 
17. А 19. 
29. ; 31. 
41. : 43. 
53, 1 55, 
65. : 67. 
17. | 79. 
89. : 91, 
. (a) 100. (b) 101. (a) 102. (a) 103. (d) 104. (с) 105. (c) 106. . (b) 108. 
. (b) 110. . (c) 112. (d) 113. (b) 114. (a) 115. (c) 116. (c) 117. (b) 118. . (a) 120. 
201122: . (a) 124. (d) 125. (b) 126. (c) 127. (b) 128. (a) 129. (c) 130. 





| | EXPLANATORY ANSWERS || 
EXERCISE-1 
1. (ii) (a) Required difference = 60 — 50 = 10,000 tonne. (v) (c) Required percentage drop 
(iii) (d) Percentage increase in production _ 60—45 


5 "а 1082970 
= — x100 = 60% 
25 


N 


. @) (e) We can use the direct formula for 
(iv) (с) Average production 





25+ 40+ 60+ 45 + 65 + 50+ 70 - 80 Profit = Income j 0 Р 
= 3 100 + % Profit 
_ 440 —55 We see that the profit is maximum in 1998. 


8 (ii) (b) Total expenditure 


Data Interpretation 2 


= 120% 100 , 160% 100 , 130% 100 
107.5 115 122.5 


-170x мэ : 190x10? 4150x uu 
117.5 120 127.5 
= 2777.51 Lakhs 


777.51 








=%130 Lakh. 





Ауегаре = 


(iii) (а) Per cent profit increase/decrease from the previous 
year 


























1994 1995 1996 1997 1998 
100 50 (—)22.22 14.28 37.5 
: : | 100 
(iv) (c) Expenditure in 1994 =160х "E 2:140 Lakh 
А | 100 
(v) (d) Expenditure in 1997 =110х 125 = $82 Lakh. 


. @) (a) Production of C type cars in 1996 
= (70 — 40)% of 450000 
= 30% of 450000 = 135000 
Production of C type cars in 1997 
= (65 — 40)% of 520000 
= 25% of 520000 = 130000 
Required difference — 5000. 
(ii) (е) Production of E type cars іп 1996 
= (100 — 80)% of 450000 
= 20% of 450000 = 90000 
And in 1997 = 10% of 520000 = 52000 
Total production = 90000 + 52000 = 142000. 
Required number of cars = 15% of 142000 = 21300 
(iii) (b) Production of A type cars in 1997 = production 
of A type cars in 1996 (given) = (100 — 85) 5% of 
450000 = 67500 
67500 
520000 


(iv) (c) Clearly, by visual inspection D is the desired 
option. 


x100 «13. 


Required percentage — 





(v) (c) Percentage production of B type cars in 1997 = 
that in 1996 (given) 


= (40 - 15) = 25% 
Now, 
25% of 520000 = 130000. 


. @) (с) Total rose production = (15 + 12.5 + 12.45 + 20 
+ 12.4 + 22.5 + 22.4 + 25) x 1000 


= 142250 


Percentage production of rose in the States (the lowest 
four states) 





Rajasthan Karnataka Haryana Gujarat 





8.71 8.75 8.78 10.54 





(ii) (а) Required percentage 





-23-20 фа 2596(шоге) 


(iii) (d) Total production of rose by all the States 
= 142250 
142250 


———— ~ 18 thousand. 
8x 1000 


-. Average = 


(iv) (b) Required percentage 





E x100 = 20% 
142.25 


(у) (е) It is 36.8% approximately. 


. @) (а) Required %- x100=41% 


(ii) (e) Percentage increase 





388-118, 002259, 
11.8 
7.4 
(iv) (d) Required Ratio = 168 = 37:84. 
(у) (a) Required % = 388 х100 = 60% 


63.9 


101.80 
i Required % = —— — x 100 = 75% 
(vi) (e) Required 7o 138.50 0 


1. 
(уй) (с) Required %= us x100 = 2% 


. @ (e) Sale of Pep-up was the maximum in the year 1989. 


(1) (a) Avg. annual sale of Dew-drop 


_ 10+15+25+15+30+ 25 
6 


= 20 Lakh 





Average annual sale of Cool-sip 


_ 25 + 7 + 20 + 20 + 254 30 _ 51161468 








Average annual sale of Pep-up 


_ 30+35+30+4 25+ 20+ 20 
6 


= 26.66 Lakh. 





25—20 





(Ш) (с) Required % = x100 = 25% 


(iv) (e) Required number = 30 — 20 = 1000000. 


35—30 41001494 





(у) (с) Required % drop = 


. @) (b) Obvious from the chart. 


(1) (d) Total imports in the given years 
= 35 + 30 + 40 + 50 + 55 + 60 + 45 
= 315 Crore 
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10. 


Total exports in the given years 
= 40 + 45 + 35 + 40 + 60 + 50 + 55 
= 325 Crore 
Hence, require ratio = m E 2 
325 65 
(iii) (c) Obvious from the chart. 
(iv) (e) Total exports in the years 1995, 1996 and 1999 
= 35 + 40 + 55 = 130 Crore 
Total imports in the years 1995, 1996 and 1999 
= 40 + 50 + 45 = 135 Crore 
130x100 





Now required % = = 96.29% 


(v) (a) If you calculate approximate value you reject (b), 
(c) and (d). Now check (a). 
In 1996, % increase in export 


= 3 100 = 19 =14.29% 
35 7 


(i) (a) % growth of expense from 1994 to 1995 
4290 399. И „за ид 
300 3 
% growth of expense from 1995 to 1996 = 0 
% growth of expense from 1996 to 1997 
_ 600—400 
400 





х100 = 50% 


% growth of expense from 1997 to 1998 


_ 700—600 
600 





«100-1625 


1 
average = йг = 25% 


100 — 200+ 100+ 400 











(Ш) (d)Average = 4 — 3100 crore 
(iv) (b) Ratio of profit to capital 

1998 1995 1996 1997 

0.50 1 -1 -1 

















(i) (b) Required percentage drop 


_ 30-22.5 
30 


x 100 = 25% 


(1) (e) Required difference = (35 — 22.5) Lakhs = 1250000. 
(ій) (b) Only by visual observation you can find the 
answer. You do not need to calculate the values. I (iv) 
(e) Production of B type cars is more than the production 
of C type cars only in 1993, 1994 and 1995. We see the 
largest difference exists in 1995. So, the answer is 1995. 


(v) (d) Total production of C type tyres in 1992 and 


п. 


12. 


13. 


1993 together 


= (30 + 25) = 55 Lakhs and that of B in 1994 = 27.5 
Lakhs. 





Required Percentage = > x100 = 200. 


(i) (d) Difference of production of C in 1991 and A in 
1996 — 500000 tonnes 


(1) (a) Percentage increase of A from 92 to 93 


= х100 = 37.5% 





(iii) (b) Percentage rise/fall in production for В 





1992 1993 
9% — 16.6% 


1994 
10% 


1995 
— 8% 


1996 
10% 




















120 
(iv) (e) Percentage production = =133.3% 


(у) (с) Average production of A = 50 

Average production of B = 54.17 

Average production of C = 50 

Difference of production = 54.17 — 50 = 4.17. 

7500 — 5300 
705300 


(iv) (с) Let, GTR be 3x 
x—x x 10% = 5800 


5800 x10 
= 


O (b) = 2200x100 = 41.5% 


=76444.4. 


(v) (d) 8800 — 5100 = 3700. 


(ii) (c) Our intelligent observation says that the required 
year cannot be 1993, 1994, 1995. Why? Because see the 
following conclusions: 


Passed 
% passed to appear = RE 100 
: Р : 
% of passed to appear is least when Ас ae is the least 
ppeare 


or, Appeared is the most. Now, we do the further calculations 
Passed 


mentally. See the following conclusions: 


For 1990: 7894 _, Quotient = 3 and Remainder ~ 300 
2513 

For 1991: шашин О =3 and R = 400 
2933 

For 1992: шашин О =3 and R « 800 
2468 


Similarly, for 1993; 1994, 1995, Q is 2. 
So, 1992 gives the highest value. 


Data Interpretation 2 


14. 


2 


8562—8139, 423 х10-5 


100 = x100- 4 


iii) (a 
ош чө 8562 8562 84 








(iv) We do not need to calculate the values for each year. 
Follow as: 


For Rural area: 35% of 5032 = 35 x 50 = 1750 = 1798 
For Semi-urban area: 35% of 9500 = 35 x 95 = 3300 
Which cannot be approximated to 3500. 

For State capitals: 35 x 85 = 3000 

For Metropolises: 35 x 110 = 3850 

(у) (с) 1798 + 2513 = 4311. 


(i) (4) Distance to be travelled by each type of vehicle 
= 2 =5 Km 
3 


Since, to travel 5 Km by vehicle A, he will pay $9 for 4 
Km and for the next 1 Km he will have to pay 


13.5 — 9.00 5 
(7-4) 
Similarly, for other cases. 


13.50—9_ 





Fare by 4= #9 + 9+ 1.50 = &10.50 


24.25-14.50 
7-4 
=14.50 +3.25 =17.75 


1-19 
Fare by C=19+3 =19+4=23 


Fare by B=14.50+ 








Total fare = 10.50 + 17.75 + 23 = & 51.25. 


(ii) (a) Fare by 4-942 =812 


33.25 - 24 


Fare by В=24.25+ х2-%30.25 





Total fare = 30.25 + 12 = 742.25. 


(iii) (b) Fare, for 8 Km by 4=13.50+ M 





=13.50+ = = $14.75 


Fare by B = 24.254 soe AS 





= $27.25 


Difference = 27.25 - 14.75 = $12.50. 
(iv) (e) Fare by В for 5 Jan = 14.50 + 3.25 = $17.75 


17.25 -13.50 


Fare by A for 8 Km =13.50+ = $14.75 





31-19 
Fare by C for 5 Km SAN д3 


15. 


16. 


17. 


Total fare = 17.75 + 14.75 + 23 = 55.50. 
56.50-41.50 _ 


(v) (b) Fare for 14th Km by C= #3 
15—10 
Fare for 9th Km by B= 3325-2425 -73. 
10-7 
994 


(і) (e) Average runs of A= 348: = 52.31 


751 
Average runs of B= 187 41.72 
Difference = 52.31 - 41.72 = 10.59. 


SE = 21.29, 





(1) (а) Average runs of C= 


(iii) (е) Difference between two highest runs 

= 994 - 772 = 222 

Difference between two lowest runs 

= 653 — 414 = 239 

Difference = 239 — 222 = 17. 

(iv) (c) Ratio of A and D = 141:94 = 3:2. 

(v) (e) Without knowing the individual runs of 8 openers, 
we cannot find the average runs of remaining batsmen. 


5266464475458 _ 315 _ 











1 а) Avarage 63. 
@ (a) g 5 5 
(ii) (a) The difference is 9. 

. 55—46 o 
(іі) (a) Percentage increase = х100 = 20% 


85+80+75 _ 240 _ 

3 3 
(v) Difference between highest and average marks 
in Hindi was maximum = 80 — 53 


= 27 





(iv) (е) Average highest marks 80. 


27 in the year 1993. 
. 80 
(vi) (c) Required percentage — a 100 212596 


(vii) (b) Marks obtained by students = 50 x 60 = 3000. 
(viii) (e) The maximum difference 15 in the years 1992 
and 1997, since the least value is in 1992 and the highest 
value is in 1997. 


(1) (а) Total number of students studying in all schools 
іп 1992 = (1025 + 230 + 190 + 950 + 350 + 225 + 
1100 + 320 + 300 + 1500 + 340 + 300 + 1450 + 250 
+ 280) - (120 + 110 + 150 + 115 + 130 + 150 + 150 
+ 160 + 125 + 130) 


= 8810 — 1340 = 7470 


-. Average = = = 1494. 





(ii) (с) Number of students studying in school B in 1994 
= 950 + (350 — 150) + (225 — 115) + (185 - 110) + 
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18. 


(200 — 90) = 950 + 200 + 110 + 75 + 110 = 1445. 
(iii) (е) Number of students leaving school C from 1990 
to 1995 

= 130 + 150 + 125 + 140 + 180 = 725 

Number of students admitted during the period 

= 1100 + 320 + 300 + 260 + 240 + 310 = 2530 =2530 


2 x100 = 29% 
2530 


(iv) (d) Required difference 
= (340 + 300 + 295 + 320 + 360) - (350 + 225 + 185 + 
200 + 240) = 1615 - 1200 = 415. 
(v) (b) Increase in number of students in school A = 
(230 — 120) + (190 — 110) + (245 — 100) + (280 - 150) 
+ (250 — 130) = 585 

% increase from 1990 (1025) to 1995 


= SB» x100 = 57.07% 
25 





Required percentage = 





Similarly, we can calculate for other schools. 
(i) (a) Number of females above poverty line in State А 


= 3000 x (100 —12)% х5 а 1200. 


(1) (d) Since we cannot find the population of States C 
and D separately, we cannot find the required value. 


(iii) (e) Population of State A below poverty line 
= 3000 кз = 5000 


0 
Total population of State A = T A100 
and the population of State E below poverty line 


= 6000x 12-11000 


Total population of State Е= «100 
: : 5 10 25 
Required ratio = —x —=—. 
12 11 66 


(iv) (c) Total population of State B 


= so (2 (19 = 8000. 
5 A 15 


(v) (b) Population of State Е 


= 19800{ S | иг ) = sso00 
2 )\ 100-10 


Population of males below poverty line. 


= г. х 55000 = 30000. 





19. 


20. 


21. 


22. 


152.2 
0) (e) Required per cent = pr & 175% 


(iii) (c) Average production of pulse 


_ 20.54 22.4+ 24.6 + 23.5 c 27.8 + 282 
6 





_ 147.0 


6 


24.5 million tonne. 


ах 00 =7.2% 





(iv) (a) Required percentage = 


(v) (b) Total production of oilseeds in the given years 
= 42.4 + 46.8 + 52.4 = 141.6 

which is equal to the production of wheat in 1994—95. 
(і) (e) The difference between the white-coloured cars 
sold is the minimum in B type model. 

(ii) (a) Blue (E + D) = 37 + 43 = 80 = White (B). 
(iii) (e) Required difference = (50 — 34) х 1000 = 16000. 


173 
(iv) (с) Required percentage = 192 х 100 = 90% 


(v) (a) While-C Colour-model combination of car in 
Metro М 


(i) (4) Total number of students who play cricket 
= 38 + 40 + 12 + 17 + 25 + 18 + 20 = 170 


25 
Required% = —— x100 = 15% 
equired% 170 0 


(1) (d) Required ratio = 27:18 = 3:2. 
(iv) (e) Total Class X students who play different games 
= 115 


21 
Required % = Ho M = 18% 


(у) (е) Basketball and Badminton are the two games 
which satisfy the conditions. 


(i) (а) Maximum population shows the age group up to 
15 years, but among the options it is not there. Hence, 
among the given options age group 16—25 is responsible 
for maximum population. 

(1) (a) Required number = 47.75% of 4200 = 2006. 
(iii) (b) Number of people in the age group 56—65 


= шил 5.12 & 15.75. 
65 


(iv) (a) Required. difference in the population 


— x 3.50 « 6.8 million. 





(v) (b) Total population 


= us x 100 = 391.67 million. 


Data Interpretation 2 


23. 


24. 


25. 


26. 


(1) (a)Total Sales — Gross Profit in 
1990 = 351.6 — 155.5 = 196.1; 
1991 = 407.9 — 134.3 = 273.6 
1992 = 380.1 — 149.9 = 230.2; 
1993 = 439.7 — 160.5 = 279.2 
1994 = 485.9 — 203.3 = 282.6 


(ii) (d) Let, 439.7 = K% of 351.6 => К- 125. 
4260 _ 


i = Ke = К =———=9Л. 
(iv) (d) Let, 42.6 = K% of 439.7 2557 


(v) (d) Per cent increase in the gross profit: 


From 1991 to 1992: 150 х100 =11.6% 
134.3 





From 1992 to 1993: 100° x100 = 7.07% 
149.9 


From 1993 to 1994: AD 
160.5 


x100 = 26.67% 





(ii) (c) Total production of rice 
= 45 + 48 + 59 + 41 + 37 + 68 + 57 + 38 
= 393 Lakh tons 
Total production of wheat 
= 103 + 86 +32 + 37 + 22 + 15 +8 + 28 
331 Lakh tons 

Required proportion = 393:331 « 1.2:1. 


(iv) (d) Total wheat production in the country = 331 Lakh 
tons and state P alone produces 103 Lakh tons of wheat 


1 
Required percentage = E x100 « 3096 


(v) (c) Total rice production in the country = 393 Lakh 
tons 


Yield per hectare — 30 tons 


Area under rice cultivation — e = 13 Lakh hectares. 


(i) (4) 146947 - (65104 + 60387) = 21456. 

(ii) (b) 146947 + 11630 = 158577. 

Gii) (а) 158577 - (70391 + 62516) = 25.670. 

(iv) (а) 153922 - (5337 + 21560 + 69395) = 57630. 
(V) (b) 160998 — (153922 — 5337) = 12413. 


(1) (c)Average of the total prod. during the period 
= — ~ 80. 
(1) (d) Answer will be 1993. 


(iv) (4) 25% of 80 = 20 = production of S’s car in 1993. 


90-75 «100 = 20% 





(v) (b) Required percent increase = 


8-9 
27. (i) (a) Required ratio “15118 21733. 


28. 


30. 


31. 





(1) (е) Here, do not find the ratio of the number of 

qualified candidates that of the appeared. Simply check 

the ratio of % qualified candidates with respect to the 

appeared is the least for which state. Ans. = G. 

(iii) (d) Required difference = (21 — 13)% of 9000 

= 720. 

_ 16+ 7)% of 9000 
(11+ 8)% of 45000 


x 100 = 24.21% 





(iv) (0) Required % 


_ (16 +21)% of 9000 
8% of 45000 ` 





(у) (с) Required ratio 


14% of 3800 
14% of 4200 
(1) (e) Required number = 27% of 3800 = 1026. 

(iii) (b) Required number = 31 % of 4200 = 1302. 
(iv) (c) Required number = 8% of 3800 + 17% of 4200 

= 304 + 714 = 1018. 

14% of 3800 
17% of 4200 - 


0) (d) Required ratio = -19:21. 


(у) (е) Required ratio = 1917. 

(1) (а) 40% of 15000000 = 6000000. 

(1) (d) 12.5% of 12000000 = 1500000. 

(ій) (b) 15:15 = 1:1. 

(v) (b) 12.5% in each 

15 x254 4 9 22 

100 5 100 
= 1.5 + 4.4 =5.9 Crore 

(1) (d) Amount of profit earned by company D on item 

II 


-5, 8 x25x 25 
8 100 100 





2 
(i) (b) Total cost = 5 x 


= 31.25 Lakhs 





(iii) (e) Cost of production of item I by company F 


= Dy is x 25 = 0.25 crores 
5 100 


Cost of production of item II by company D 


БЕЛСЕН =1.25 crore 
8 100 


0.25 


Required % = x 100 = 20% 
1.25 





(iv) (a) Total profit earned by company G 


aly 2 х25х 20 Із, 12 x 25x = 


3 100 100 3 100 100 
= 0.3 + 0.48 = $78 Lakhs. 
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32. 


33. 


34. 





(v) (с) Required ratio =” 
—x— x 28 
8 100 
(vi) (b) Required profit 
27 is x25x 32 | 2 р х25х 20 
100 100 5 100 100 


= 0.528 + 0.450 = 397.8 Lakhs. 

(i) (a) Total number of students for course D = 35% of 
1200 = 420 

Number of girl students for course D = 30% of 800 = 240 
Number of boy students for course D = 420 — 240 = 180 
Required ratio = 180:240 = 3:4. 

(ii) (с) Number of boys for difference courses are 

А = 0; В = 100; С = 44; D = 180; E = 32; Е = 44. 
(iii) (a) Number of girls for course E = 14% of 800 
- 112 

Number of boys for course E = 32 


112-32 








x100 = 250% 





Required more % = 


(iv) (d) Using the information given in О. Number (2) 
(v) (b) Number of girls in course C = 2 % of 800 = 16. 
(i) (b) 23% of 46000 = $10580. 

(1) (а) 25% of 46000- $11500. 

(iii) (d) Required ratio = 15:12 = 5:4. 

(iv) (a) 23% 

(v) (с) 15% of 46000 = $6900. 


Income — Expenditure ” 


























(i) (e) % Profit = - 100 
Expenditure 
о, 442 2 100 
or, 140 45 Ей 9 +1 29 
E 100 20 20 
B= мо 2) = 96.6 crores 
29 
ЖЕ 100--50 3 
(1) (d) 1;- | 100 J- 2 9 
100 + 50 3 
Ia = Ba 100 Hs 
100 4 40 Я 
һ-ы| 100 Е 94 


Ез + Eo, = 279 


3 7 
But we cannot find 5 Ё + FE 


Hence, we cannot solve it. 


- Ш 100 
(іп) (е) к-( 4% 


E 100 
о, == (d) 
I 100+P 





E 
We require т” ог, < 


100 21 


Now, from (1), <— 
100+P 2 





So, the value of P should be more than 100, which is not 
correct for any of the given years. 
100 + LE 


(iv) (b) 1-8 Tm 





= 200 199740 crores = 280 crores 
100 


(v) (е) /> 25 
— Profit % is more than 100, which is not correct for 
any of the given years. 








35. (ii) (c) Average percentage increase of the commodities 
January February March April June 
16.25% 23.75% 28.75% 35% 41.25% 





37. 


38. 


95 
(iv) (e) Sale of commodity C in July -100х He 95. 


(i) (a) Income of Company В in 2000 
= 200 x = = 4240 Crores 
100 
(1) (c) Expenditure of Company А in 2002 


= 600 x 200 = $375 Crores 
160 


(iii) (d) We can find out the amount of profit in 1998, 
we do not know the income and expenditure of А and 
B, therefore option (d) is the correct choice. 


(iv) (b) Ratio of their expenditures 
100 130 
Lave аса а 


= 26:27. 
135 100 


35—20 00 s: 75% 





(у) (a) Required % Increase = 


(i) (е) Suppose in the year 1998—99 expenditure of company 
Х = $а 


Then profit earned by company Х in this year 
= $ (30% of a) 

Hence, income of company X = %(130% of a) 
Again, expenditure of company Y in 2001-02 





Data Interpretation ээл! 


Hence, profit earned by company Y in 2001—02 














ax130 50 
= х — 
100 100 
Thus, required ratio 
30 Fon 
.. 100 _ 30 100x100 30-01, 
ax130. 50 100 130x50 65 
100 100 
2 L 2002-03 
GD (с) Low = Ex2002-03 = 1.5 
2 
12002-02 = lao = 3 -23. 


(iii) (c) Per cent of increase in percent profit over that 
of the previous year for the given years is as follows: 








Year 
1998-99: —— x100 = 33.33% 
1999-00: G oe x 100 = 50% 


2000 — 01: = 0% 
(50-30) 
30 





2001-02: +100 = 665% 


2002—03: х100 = 20% 





(60-50) 
0 


You do not need to do any rough work. See the graph 
and search for steep rise in the line joining the two A’s. 


(iv) (b) Required income 
= 120% of 740 Crore = 348 Crore 


(v) (d) The given graph depicts only the per cent profit 
earned by the two companies over the given years. Hence, 
these information are insufficient to answer the question. 


39. 


(vi) (е) In 2002—03 profit earned by company Y was 60% 
There fore, 160% of expenditure $128 crore 


128 
Thus, required expenditure = 160 х100 = $80 Crores 


(і) (e) Average imports made by company 4 


_ 30+50+60+40+70+60+75 _ 385 _ 
7 7 


55 





In none of the given years the imports is exactly equal to 
55 (Crore). Hence, the answer is (e). 


(ii) (d) By visual inspection it is clear that 1992 is the 
desired year (as the distance between two points is the 
maximum in 1992). 


40 + 60 





(іі) (а) By mental observation (s 50= } 1992 only 


is the desired year. You do not need any calculation. 


See the year where the point A lies exactly in the middle 
of points of B and C. 


50-40 _ 4504 





(iv) (b) Required percentage increase = 


(v) (с) The total imports (in Crore) made by all the 
three companies together: From the heights of the 
points we observe that the total heights of three points 
is the maximum either in 1995 or 1997. If you observe 
carefully, our clear answer is 1995, but to be sure we 
find actual values for the two years. 

In 1995 = 70 + 80 + 85 = 235. 

In 1997 = 75 + 70 + 85 = 230. 


Clearly, 1995 is the desired year. 








EXERCISE-2 
(BASED ON MEMORY) 
1. (d) Perimeter- 2zr ог, 2zr = 220 50000x10 50000x22 2000020 
, 220х7 4. | 100 100 100 
22x2 





5 20000x16  50000x12 5000х14 
Angle of the shaded arc = 360° – 140° = 220 | d S | 


à 100 100 100 
Noi atea Of tie sector ашиг = 5000 + 11000 + 4000 + 3200 + 6000 + 7000 = 36200. 





The number of people who do not watch Arrow = 34000 











121x1 211 
= е x = x 35x35 = 5 B $ + 12800 + 37000 = 83800 
: Difference = 83800 — 36200 = 47600 
-02352- ст? Quicker Method: 
9 . . (68 —32) 
Required difference = 50000 х —————— + 20000 + 


2. (d) The number of people who watch Arrow in R, Q 
and T together 
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04—36) | 50000x 
100 


(74-26) 
100 


= 18000 + 5600 + 24000 = 47600 
. (a) Total number of males who watch Big Bang Theory 





= 40000 x 2 + 20000 x 2 + 50000х ŻE +30000 
100 100 100 
x16 4 50000 х=) 
100 100 





= 4800 + 2000 + 9000 + 4800 + 11000 = 31600 
31600 
Average пи ихэнх 
. (d) Total number of female population who watches 


40000 x 20 


Breaking Bad = = 8000 


Total number of female population 


= 40000 x 2 = 15000 


8000 “100-169 — 531% 

15000 3 3 

. (с) Total number of people in City R watching Mentalist 

_ 5000016 50000 x 22 
100 100 

Total number of people in City Т watching Mentalist 

_ 5000015 50000 x 20 
100 100 


19000 —17500 " 
17500 





Required % = 


= 8000 + 11000 = 19000 





= 7500 + 10000 = 17500 





Required% = 100 


_ 1500х100 _ 60 _ 
17500 7 





8—% more 


- (b) Total number of females who watch Breaking Bad 

in City Q and S together 

. 20000x10 2 30000 x 30 
100 100 


= 2000 + 9000 = 11000 





Total number of female who watch Mentalist in City Q 
20000 x 30 " 30000 x 12 
100 100 
= 6000 + 3600 = 9600 
Required ratio = 11000:9600 = 110:96 = 55:48 
. (e) Average number of male teachers 
_ 40+30+40+70 180 
+ 4 
Average number of female teachers 
_ 90+50+70+30 240 _ 
4 4 
Difference = 60 — 45 = 15 





and S together = 





=45 


60 





8. 


10. 


п. 


12. 


(а) GH=14 cm 


JG = (СН)? - (HJY , 4196 49 = 4147 = 74/3 ст 
49.3 


1 
Area of the triangle GHJ = 5 xT3x7- Em cm? 





Area of the shaded portion — Area of the triangle GHJ 
+ Area GLK 

(2 GLK = GHJ) 

= 2 x Area of triangle СНУ 

= 4945 cm? 


(d) Total number of novels sold by Store E 
_ 10x 63000 
22-100 
Total number of Horror novels sold by Store С 
_ 63000х20 36000 x 24 
100 100 
And total number of Horror novels sold by Store F 
_ 63000х8  36000x12 
100 100 
Required ratio = 6300:3960 + 720 = 6300:4680 
= 630:468 = 35:26 
(b) Total number of Horror novels sold Бу В, С, Е and 
F together 


E ae 18 ee Бин e| | 


= 6300 


= 12600 — 8640 = 3960 





= 5040 — 4320 = 720 











100 100 100 100 





100 100 
= (630 x 18 — 360 x 20) + (630 x 20 — 360 x 24) + (630 
x 10 — 360 x 8) + (630 x 8 — 360 x 12) 


= (11340 — 7200) + (12600 — 8640) + (6300 — 2880) + 
(5040 — 4320) 


= 4140 + 3960 + 3420 + 720 
= 12240 


Ет х8 36000х 2) 


12240 
Required average = 4-5 3060 





18 
(d) Required central angle = 100 x360 218x3.6 = 64.8? 


= 5040 


63000 x8 
(b) Number of novels sold by Store F= — 190 — 


Number of Romantic novels sold by B and G together 


. 36000 x (20 + 10) 
100 


= 360 x 30 =10800 





10800 — 5040 " 


10800 
_ 5760x100. 1 


53-% 
10800 3 


Required% = 100 


Data Interpretation Па 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


(4) Total number of Romantic novels sold by Store A, 
D and G together 


_ 18+ 8+ 10 36000 = 36x 360 = 12960 





Total number of Horror novels sold by Store A, D and 
G together 








„(5900 iium). (g £30000) 
100 100 | 100 100 
к" шэн 

100 100 


= (15 x 630 — 18 х 360) + (16 x 630 — 8 x 360) + (13 
x 630 — 10 x 360) 


= (9450 — 6480) + (10080 — 2880) + (8190 — 3600) 
=2970 + 7200 + 4590 = 14760 

Difference = 14760 — 12960 = 1800 
(a) Total number of girls studying IT Engineering from 
College B, C and D together = 350 + 260 + 325 = 935 
Total number of girls studying Electronics Engineering 
from B, C and D together = 285 + 225 + 255 = 765 


239—105 10055 9 ш. 
65 765 9 








Required% = 
(a) The number of girls in College C studying Electronics 
Engineering = 225 
Total number of girls in College C = 225 + 260 = 485 


22 
Required % = 25 x100 = 46.39 = 46% 


(b) Total number of flats booked in Aurangabad іп 2005 
. 460x110 + 520х120 " 340x115 
100 100 100 
= 506 + 624 + 391 = 1521 
(b) Total number of LIG flats booked in Chandigarh = 40 
No. of flats booked by the Financial Institution 
_ 400x35 
100 
Remaining flats = 400 — 140 = 260 


Now, number of LIG flats booked by officers from the 
260х 6 








-140 


software company = =120 





(a) Total number of MIG flats in Mangalore, Baroda and 
Nagpur = 460 + 240 + 420 = 1120 

Total number of LIG flats booked in Mangalore, Baroda 
and Nagpur = 200 + 320 + 300 = 820 








1120-8520 300 
ired% = x 100 = x 100 
Required% 820 820 
= 36.58 = 37% 


(b) Total number of MIG flats booked in Allahabad,Mangalore, 
Nagpur and Aurangabad 


440 + 460 + 420 + 460 
= 1780 


20. 


22. 


23. 


24, 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Total number of LIG flats booked in Allahabad, Mangalore, 
Nagpur and Aurangabad 


= 280 + 200 + 300 + 520 
= 1300 

Difference = 1780 — 1300 = 480 
0+360+280 1080 108 
980 98 


44 
(a) Ratio = = 54:49 


240 + 420 + 320 


(а) `` 360° = 9000 tonnes 
9000х110 











110° = = 2750 tonnes 


(c) Percentage decrease 





_ 5х100 125 ,,5 
32 8 
(c) Required average 





_ 100+220+300+200+250 1070 - 
5 


214 





70 +80 


(b) Required percentage = x 100 = 73.17% 





(d) Required ratio = (75 + 65):(85 + 95) 
= 140:180 = 7:9 

(d) Average sales of branches B,, B, and B, in 2001 
_ 105+65+110 280 

3 3 
Average sales of branches В|, В; and B, in 2000 
_ 804+95+70 245 

100 3 








280 
Required percentage =—— x100 = 114.28 
245 
(b) Required average 


_ 80+75+95+85+75+70 _ 480 _ 
6 6 


80 





(c) The total number of students who come to school 
by car 


o 


x 2160 = 420 





0? 


(b) Required ratio = 70°:90° = 7:9 = 21:27 











80? 4- 90? 
(c) Required answer x2160 —1020 
360? 
360? —120? 
(d) Required answer = x2160 21440 
360? 
90? — 80° 


(b) Required per cent = gos — x100 = 12.5% 
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34. 


35. 
36. 


37. 


38. 
39. 


40. 


41. 


42. 


43. 


44. 


(a) Average number of selected employees by Company A 


_ 150 +300 +300+500+650+800 _ 2700 _ 
6 


450 





(b) Required ratio = 500:400:550 = 10:8:11 

(c) The number of selected employees for Finance 
Manager by Company C = 250 

And the number of selected employees for Finance 
Manager by Company B = 200 


250—200 ” 50 
200 


Required% = 100 = x 100 = 25% 
200 





800 + 700 + 660 _ 2160 _ 
3 
(a) Required ratio = 300:200:350 = 30:20:35 = 6:4:7 
(a) Total number of students studying Arts in Institutes 
A and G together 


OSI 2 
100 100 


720 





(d) Required average = 


= 3800 x = 1026 





(c) Number of students studying Arts in Institute 
B =3800x 5-304 

100 
Number of students studying Commerce in Institute 
В-4200х-17--714 

100 

Total number of students = 304 + 714 = 1018 

(b) Number of students studying Arts in Institute 
E -3800x 14. =532 

100 


Number of students studying Commerce in Institute 
E - 4200x 15. = 756 
100 
Required ratio = 532:756 = 19:27 
(c) Number of students studying Arts in Institute E = 532 


Number of students studying Commerce in Institute 
D = 4200 14 — sgg 
100 
СЕ 19:21 


Required ratio = 222 
equired ratio << 


(b) Total number of students studying Commerce in 
Institutes B and D together 





= 4200x| +14 | - 42х31=1302 
100 


(a) Total marks obtained by Umesh in all subjects together 





-50х 82 +50x al +150х ыг +100 
100 100 100 


x 2! %75х 8% + 75 х 2 
100 100 100 





45. 


46. 


47. 


48. 


49. 


50. 





=41+33.5+138+87+51.75 + 57 


= 408.25 
408.25 





Required% = x 100 = 81.65% = 80% 


(b) Average percentage marks obtained by all the students 

in Hindi 

_ 88+92+76+83+65+72 476 
6 





= 79.33% 


(с) Average marks obtained by all the students in 
Mathematics 
_ 150х(69+85 +92 + 78+64+88) 150x476 

100х6 600 





шаг 210 
4 


(4) Average marks obtained by all the students in 
Geography 


_ 50x (85+ 80+ 67+ 72 76 +87) 





100x 6 
.470x50 235 _ 49 16 
600 6 


(e) Total marks obtained by Ritesh in all the subjects together 
79 50x87 88x150 ” 
100 100 100 


93 х100 2 75х82 " 72x75 
100 100 100 


=39.5-+43.5 +132+93 + 61.5 + 54 


= 423.5. 
(a) Male employees 


= 50 х 








in Company А 760 x= =520 
: 4 

ш Сошрапу В-»840х = = 480 

: 7 

in Company C —> 720x 127 336 
| 9 

in Company D — 640 х 2) = 288 


іп Company Е  700x Е = 460 


Total number of male employees 
= 520 + 480 + 336 + 288 + 460 = 2084 


(b) Female employees 
in Company А -> 760 “0 = 240 


in Company B — 840x 5 = 360 


Data Interpretation ээл 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


in Company С-» 720х 4 = 384 
: 11 
in Company D — 640х Ta 352 


in Company Е  700x = = 240 





240 + 360 + 384 + 352 + 240 
Average = 
5 
-38 =3152=315 


(c) Male employees in Companies A and C = 520 + 336 
= 856. 


Female employees in Companies B and D = 360 + 352 = 712 
Difference = 856 — 712 = 144 


352 
i io =—— = 22:15 
(d) Required ratio 540 


(a) Required percentage 


НЕ х100 = 50 х100 =12.5% 
640 640 





(b) Required difference = (200 + 195 + 245 + 200 + 225) 
— (150 + 200 + 250 + 230 + 200) = 1065 — 1030 = 35 


(b) Total number of students playing football = 250 + 
125 + 175 + 100 + 250 = 900 


Now, from the question, 


xx 900 _ 195 е 
100 9 





(а) Total number of players in 
School A = 820 
School B = 830 
School C = 880 
School D = 700 
School E = 905 





1 
(b) 30хх _ 65 MELLON 
100 130 
(c) Required number of students passed in third division 


= 165 — 95 = 70 

(c) Percentage of students failed in 1984 
_ 35 
~ 200 
(с) Total passed students = 140 + 150 + 165 = 455 
Total students = 170 + 195 + 200 = 565 


х100=172% 
2 


. 455 
Required percentage ----х100 
4 р g 565 
91 
_ 9100 40.90. 
113 113 


20 
Required percentage = — x 100 
. (d) Required p тт 









































61 
225034 
17 17 
: 140 
62. (4) Required percentage = p»? 100 
1400 арба 
17 17 
63 ый _35х30 35x15 | 35x15 
. (e) Required answer 100 100 ' 100 
35 флеш 5999.51 Lakhs 
100 
64. (d) Percentage variation 
Model A > 40-30 , 100 =335 
Model B > 29—1° «100-33: 
Model С > D 729 1092-95 
65. (a) Required difference 
44x20 35х15 
100 100 
a 880—323 _ ЭЭЭ 355000 
100 00 
66. (b) Required production 
- 44х 30 Lakhs 
100 
= 1320000 
67. (с) Required answer 
=| 35x In x 15 + 44x 2 х 18 Lakhs 
100 100 100 100 
-( x х 79 |=1.1850 Lakhs 
10000 
= 118500 
Solutions (Q. 71-75): 
832 


Speed of vehicle A on first day = 16 52 Km/h 


864 
Speed of vehicle A on second day = ав 54 Km/h 


516 
Speed of vehicle B on first day = 77 = 43 Km/h 
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68. 
69. 


70. 


71. 


72. 


73. 


74. 


Speed of vehicle В on second day = = = 43 Km/h 


Speed of vehicle C on first day = Ян = 63 Km/h 
: 810 
Speed of vehicle С on second day = ЕТ =45 Km/h 


2 
Speed of vehicle D on first day -22 = 46 Km/h 


765 
Speed of vehicle D on second day = us 51 Km/h 


935 
Speed of vehicle E on first day = т =55 Km/h 


546 
Speed of vehicle E on second day- 4 =39 Km/h 


Speed of vehicle F on first day = m =37 Km/h 


Speed of vehicle F on second day Tm =53 Km/h 
(d) The speed of vehicle B on both the days is 43 Km/h. 
(c) Speed of A on first day = 52 Km/h 
Speed of C on first day = 63 Km/h 
Difference = 65 — 52 = 11 Km/h 
(e) Speed of vehicle C on second day = 45 Km/h 


= 45x =2.5x5=125 m/sec 


(e) Required percentage = 59 х100 = 90.46 = 90% 


Speed of Vehicle D on day 2 
Speed of Vehicle E on day 2 
= = = B =17:13 

39 13 

(c) Total number of mobiles sold in the month of July 


= 45000 x 2 = 7650 
100 


(b) Required Ratio = 





Mobile phones sold Бу Company В in the month of July 


= 7650x- =3570 
15 


Total numbers of mobile phones sold in the month of 


16 
D = 45000 x — = 7200 
ecember 100 


Mobile phones sold by Company B in the month of 
9 
December EM, eee 


3570 357 119 
4050 405 135 


(c) Number of mobile phones sold in the month of 


12 
N ber = 45000 x — = 5400 
ovember 100 





119:135 





Required ratio 


75. 


76. 


77. 


Number of mobile phones sold by Company A in the 


7 
month of November = 5400 х 15 = 2520 


Number of mobile phones sold without discount in 
the month of November by Company A 


= 2520 x E) = 2520 x 0.65 = 1638 
100 


(d) Number of mobile phones sold in the month of 
8 
October = 45000x 10 = 3600 
Number of mobile phones sold by Company B in the 
month of October =3600х М =1500 


Total profit earned by Company В in the month of 
October = 1500 x 433 = 649500 


(e) Number of mobile phones sold in the month of July 


= 45000 x ut = 7650 
100 


Number of mobile phones sold by Company A in the 
8 
month of July =7650x 17 4080 


Number of mobile phones sold in the month of December 


= 45000 x = = 7200 
100 








Number of mobile phones sold by Company A in the 


month of December = 7200 “р =3150 


080 


: 4 
Required% = x 100 2129.52 = 130 
3150 





(a) Number of mobile phones sold in the month of August 
5 = x 45000 = 9900 
100 


Number of mobile phones sold in the month of September 


"E x 45000 = ! х 45000 =11250 
100 4 





Number of mobile phones sold by Company B in the 
month of August = 9900 x 2 -5500 


Number of mobile phones sold by Company B in September 
-11250х Е = 4500 

Total number of mobile phones sold in August and 
September by Company B = 5500 + 4500 = 10000 


Quicker Method: 
Total number of mobile phones sold by Company B in 
August and September 


= (Z 4500033 + 25 аға, 2) = 10000 
100 9 100 5 


Data Interpretation Ш 


78. 


79. 


80. 


81. 


82. 


83. 


84. 
85. 


86. 


87. 


88. 


(4) Production of Company А in the year 2009 = 550 
Production of Company A in year the 2010 = 700 


700—550 4 15 
50 


Required% = 100 = 9 x100 
550 





= е 27.27 = 27% 
11 
(b) Sales of Company А in the year 2009 = 400 
Production of Company A in the year 2009 = 550 
800 


Required% = В х100 = 
550 11 


= 72.72 = 73% 





(с) Average production of Company В 


_ 600 + 700 + 800 + 600 + 650 + 700 





(е) Required ratio = Total Production of Company A 





Total Sales of Company A 
40 
Б: = 81:55 
2750 55 
(с) Production of Company В in the year 2006 = 150 х 
4 = 600 
Production of Company B in the year 2008 = 200 x 4 = 
800 


Ratio = ши =3:4 
800 





6-5 
(c) Percentage decrease = x 100 
oot ig 
3 3 


(b) Required radio = 2:6 = 1:3 
(a) Required average sale 


324103616 
5 





| crores 


4%) -%5.8 crores 


10-4 





(4) Required percentage increase = x 100 =150% 


(b) Required total sales = € (10 + 6 + 6 + 5) crore = 
327 crores 
(c) Average number of students in activity III 
_ 65 +130 +420 + 75 +540 + 220 +153 
7 





_ 1603 _ 229 
7 


89. 


90. 


91. 
92. 
93. 


94. 


95. 
96. 


97. 


98. 
99. 


Range of number of students in activity IV = 438 — 105 
= 333 


required difference = 333 — 229 = 104 
(d) Total number of students in activity II 
= 100 + 200 + 200 + 100 + 100 + 100 + 100 = 900 
Total number of students in activity IV 
= 317 + 155 + 438 + 105 + 385 + 280 + 120 = 1800 














900 
Required percentage = 00 x100 — 50 


(c) Arranging the observations of activity III in ascending 
order: 


65, 75, 130, 153, 220, 420, 540 


Number of observations = 7(odd) 
Median = (=) th observation 


= fourth observation = 153 
(a) It is obvious from table. 
(b) Required ratio = 900:2000 = 9:20 
(a) Corresponding angle for rice and barley 
=72° + 36° =108° 
18° = 300 acres 
. 300 
(48. 


12 
108° = A108 =1800 acres 


(a) .. 100% = 360? 
50% = 180° 
Wheat + rice + maize = 72? + 72° + 45° = 189° > 180° 
(с) Required ratio = 72°:36° = 2:1 
(b) 10% of 72° = 7.2° 
Increase in the corresponding angle of wheat 
= 2 x 7.2 = 4.8° 
3 
New corresponding angle for wheat = 72° + 4.8° = 
76.8° 
(a) Let, the production of bajra be x tonnes. 
Production of jowar = 2x tonnes 
= Production of rice = 10x tonnes 
1 
10у a 5:2 
72 18 
(с) It is obvious from the table. 


required ratio = 


(d) Total production of rice = (8 + 10 +4 + 4 + 2) = 
28 Lakhs tonnes 


Total production of wheat = (16 +2 + 4 + 2 + 6) = 30 
Lakh tonnes 


Required ratio = 28:30 = 14:15 
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100. 


101. 
102. 


103. 


104. 


105. 


106. 


107. 
108. 


109. 


(d) Difference between the production of rice and wheat 
in 

State А = (16-8) = 8 Lakhs tonnes 

State В = (10-2) = 8 Lakhs tonnes 

(b) State В = 10 Lakhs tonnes 


(b) Average production of rice 





(eee 
5 
= 5.6 Lakhs tonnes 


2 
р 2 Lakhs tonnes 


(e) Number of men visiting supermarket D 
= 41% of 55500 


_ 41x 55500 
100 





= 41x 555 = 22755 


Total number of people visiting all the supermarkets 
together 

= 34560 + 65900 + 45640 + 55500 + 42350 + 59650 
= 303600 

22755 x10 


Required percentage — 
i 03600 


= 7.5% (Approx). 

(d) Number of children visiting supermarket C 

20 x 45640 
100 





= 20% of 45640 = =9128 


Number of children visiting supermarket F 
= 14% of 59650 = =" = 8351 





9128 
Required percentage = 51 х100 =109.30% 


(с) Total number of children visiting supermarket В апа 
D together 


= 20% of 65900 + 33% of 55500 
_ 20x 65900 | 33x 55500 
100 — 100 


= 13180 + 18315 = 31495 
(a) Total number of women 


= 55% of 34560 + 43% of 65900 + 45% of 45640 + 26% 
of 55500 + 70% of 42350 + 62% of 59650 


19008 + 28337 + 20538 + 14430 + 29645 + 36983 
= 148941 








= 24823.5 


Required average = т=н 


(е) Required ratio = 19008:20538 = 1056:1141 
(с) Difference of corresponding angles 
= (122.4 + 21.6)° — (79.2 + 14.4)° = 50.4° 


50.4 


Required difference = 0 x 6800 = 952 





(a) Required Ratio = 21.6:79.2 = 3:11 





110. (d) Required percentage = амын “| x100 = 24% 


14.4 
111. (b) Required percentage = 1224 х100--11.76 = 12% 
112. (a) Number of students who prefer beverages В and Е 


together 


_ (228 + 64.8 
360 


122.4% 6800 _ 4, 





) 6800 — 


113. (b) Total marks of Anushka 
Е 150x66 |, | 150x88 56х125 56x75 | 
100 100 100 100 
= 99 + 75 + 132 + 70 + 42 + 45 = 463 
114. (c) Marks obtained by Garvita in Brand Management 
= 88% of 100 = 88 
Marks obtained by Archita in Brand Management 
= 76% of 100 = 76 


45 





Required percentage = z x100 «115.7995 


115. (a) Average marks obtained by all the students together 
in Compensation Management 


Total percentage of marks Maximum marks in 
obtained by all the students 


in Compensation Management 


x| Compensation 


Management 





100 x Total number of students 





[Se ин ) 
= x150 
6x100 


2355 ојада 
600 


116. (d) Total marks obtained in all subjects together by 
Arpan: 76% of 150 + 66% of 100 + 78% Of 150 + 88% 
of 125 + 72% of 75 + 70% of 50 
Я 76150 | 66x100 | 78x150 | 88x125 л 72х75 70х50 
100 100 100 100 100 100 


= 114 + 66 + 117 + 110 + 54 + 35 =496 


Archit: 82% of 150 + 76% of 100 + 84% of 150 + 96% 
of 125 + 92% of 75 + 88% of 50 








82x150 76x100 84x150 96x125 92x75 88х50 
= + + + + + 
100 100 100 100 100 100 
= 123 + 76 + 126 + 120 + 69 + 44 = 558 


Garvita: 90% of 150 + 88% of 100 + 96% of 150 + 76% 
of 125 + 84% of 75 + 86% of 50 


_ 90x 150 88x100 96х150 76х125 84х75 86х50 
100 100 100 100 100 100 


= 135 + 88 + 144 + 95 + 63 + 43 = 568 





Data Interpretation 29791 


Gunit: 64% of 150 + 70% of 100 + 68% of 150 + 72% 
of 125 + 68% of 75 + 74% of 50 





_ 64x150 75x100 | 68x150 72х125 ‚ 68х75 74х50 


100 100 100 100 100 100 


= 96 + 70 + 102 + 90 + 51 + 37 = 446 


Pranita: 48% of 150 + 56% of 100 + 50% of 150 + 64% 
of 125 + 64% of 75 + 58% of 50 


48x150 56x100 50x150 64x125 64x75 58х50 
= + | + + + 





117. 


118. 


119 


120 


121 


122 


100 100 100 


= 72 + 56 + 75 + 80 + 48 + 29 = 360 


100 100 100 


Clearly, Garvita scored the highest total marks in all the 
subjects together. 

Quicker approach: If you look at the table carefully and 
compare the percentage marks obtained in all the subjects 
by Arpan, Gunit and Pranita from the percentage marks 
obtained in the respective subjects by Archita and Garvita, 
we find that these students (Arpit, Gunit and Pranita) 
obtained less percentage marks than the percentage 
marks obtained by Archit and Garvita. Therefore, now 
we need to calculate total marks of Archit and Garvita 
only. In such a way we may save a few precious 
minutes. 


(b) Archit (consumer behaviour and service marketing) 
and Garvita (strategic management, brand management 
and compensation management). 


(d) Number of students who opted for all three subjects 
in 2009 
= (20 + 20 + 5) thousand = 45000 


45000 x 62 
00 


Number of boys = = 27900 


Since, we don’t know the number of girls in Mathematics, 

Number of boys opted for Mathematics cannot be determined. 

_ (1541015) x 1000 Ы 
455030 


_ 40000 
455030 


. (b) Required percentage 100 





х100 =9 





. (e) Required number of students 
= (5 + 35 + 15 + 15 +20 + 5) х 1000 
= 95 х 1000 = 95000 

. (а) Required percentage 


E (15 +30) x1000 x100 
{(5+35+15)+(25+30+30)}x1000 


«|65430 |... 100 39 100232 
(55 +85) 140 








. (a) Required ratio = (25 + 30):(5 + 20) = 55:25 = 11:5 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


(b) Profit earned by Company В in 2006 is 65% of 
investment or 812500. 


_ 812500 


Income x 165 = 2062500 





(c) Let, the amount invested by Companies 4 and B in 
the year 2005 be x each. 


Income of A in 2005 = 1.70x 
Income of B in 2005 = 1.55x 


: А 1/70х 34 
Ratio = — = ш-- 
В 1.55х 31 





(b) Amount invested by Company В іп 2009 
= 52710 -9 Lakhs 
Amount invested by Company 4 in 2009 
=F x27x10" =18 Lakhs 
Profit earned by Company B 
= 80 (9x10 = 72x10" 
100 
Profit earned by company А 
TL -13.5 Lakhs 
100 
Total profit = 13.5 + 7.2 = 20.7 Lakhs 


(a) Income of A in 2007 = ipao! -174х104 


174х10* 
160 


Amount invested in 2008 = x 100 =1087500 


(е) Let, total investment be &х. 
Now, 55% of x = 10.15 x 10° 
10.15 x10? 
55 
(c) Income of Company B in 2004 


x100 21845454 








=1.55x12x10° 218.6 Lakhs. 
Investment in 2005 = 18.6 Lakhs 


Profit earned in 2005 = 22. 5186х10 = 10.23 Lakhs 





24x10 
(a) Investment of Company А in 2008 = 1.60 
= 15 Lakhs | 
Profit in 2008 = 24 — 15 = 9 Lakhs 


Profit in 2007 = 25 x15x10? = 6.75 Lakhs 


Required answer = 9 — 6.75 = 2.25 Lakhs 
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138. (a) 79 + 225 = 304 
og 25x10 + 10 x 25x10 
130. (d) Required answer = 139. (е) TE x 100 = 81.25% 
_ pM 
nd в 140. (с) panlo e 
117 13 


= 25x10? x 80 = 20 Lakhs 
: 141. (c) Area of the circle = nr? = 616 
131. For the post VI = 530 100 = = 196 
6200 


= 6.93% which is highest кін ы. 


132. (е) Required average 
_ 5200 + 8400 + 7600 + 2600 + 3800 + 4400 + 6000 


7 


38000 142. (a) The total population of all cities = 85 million 
= —— = 5428.5 = 5500 


Length of the rectangle = Diameter of the circle. 
Breadth of the rectangle = Radius of the circle 
Area of the rectangle = 28 x 14 = 392 cm? 





Total males in all cities = 43.4 million 


133. (d) Number of candidates eligible for post I тореши nS es en mips 





= 100(25 + 32 + 28 + 24 + 30 + 48 + 65) Average female population ae = 8.32 million 
= 25200 5 

Number of candidates shortlisted for post I 143. (b) ле x100 = 18.18% 

= 65 + 220 + 280 + 85 + 120 + 325 + 550 

= 1645 


72 
144. (d) 100х550 = 396 


164 
Required answer = 2898. х100 = 6.52% 
25200 | (9-8)х100 4 
145. (d) Required percentage = —————— = 12.596 
134. (a) Number of candidates shortlisted from state Е for all 8 


the posts = 120 + 280 + 75 + 280 + 260 + 520 = 1535 


Number of candidates shortlisted form state G for all posts 
= 550 + 140 + 325 + 220 + 410 + 200 = 1845 


1535 307 
1845 369 


146. (a) Students enrolled in 2008 in all three districts = 8000 
+ 6000 + 7000 = 21000 
Students enrolled in district B over all the years together 
= 5000 + 4000 + 7000 + 6000 + 4000 + 7000 = 33000 


i = = 00 
135. (e) Total number of candidates eligible from all states Difivrenes = 33000 = 21090 = 120 
f t I = 25200 1000(3+5+6+8+7+5 
ba . E 147. (b) Required average — ( ) 
Total number of candidates eligible from all states for 6 


post VI = 39400 1000x 34 _ 

Required 25200 106 = 63.9% мин "m 
uiri ап DE = è 0 

ечштес answer 7 39400 


Required answer = 








148. (c) Total number of students: 





136. (c) Total candidates shortlisted for post V = 1650 






































Total candidates shortlisted for post VI = 2780 уел Number of students (in thousand) 
2005 14 
1 1 
Required ratio = 1520 - 25 2006 17 
2780 278 
2007 22 
English Hindi Both Total 2008 21 
Boys 24 18 108 150 2009 16 
Girls 55 78 117 250 2010 18 
Total 79 96 225 400 _ (6+7) 


149. (a) Required percentage ----х100- = 150% 
137. (b) 18 + 108 = 126 8 


Data Interpretation st 




















150. (b) Difference between the appeared candidates and 
qualified candidates in the zone S: 
Year Difference 
2005 (4.2 — 2.4) x 100 = 180 
2006 (7.4 — 3.3) x 100 = 410 
2007 (8.3 — 5.6) x 100 = 270 
2010 (14.2 — 11.4) ~ 100 = 280 
: 7.4 
151. (е) Required percentage = cat 100 = 137% 
152. (d) Required average 
_ 100(6.2+6.2+6.44+7.8+9.9 +11.8) — 805 
6 
Е : 2 4 
153. (a) Required ratio = 2 -- 
5.6 7 
154. (e) Number of candidates qualified in the years 2009 
and 2010 together: 
Zone S: (11.4 + 5.2) x 100 = 16.6 x 100 = 1660 
Zone T:: (6.9 + 9.4) x 100 = 16.3 x 100 = 1630 
155. (a) Average number of passengers travelling in trains 
A, C and F 
12417422 
= (S72 ys of 4800 
17 
= 1796 of 4800 = — x 4800 = 816 
100 
156. (b) Total amount paid by passengers of train B 
9 
-124х х 4800 = $53568 
100 
157. (a) Required percentage = x 100 = 63.33% = 63% 
9+21 
158. (e) Required difference = (17 — 12)% of 4800 = 5% of 
4800 
5 
= — х 4800 = 240 
100 
159. (c) Required number of passengers 
= (21 + 19 + 22)% of 4800 = 62% of 4800 
62 
= — x 4800 = 2976 
100 
13.9-11. 
160. (c) Required percentage increase — Co «100 


= 23 (100 = 19.82% = 20% 
11.6 


161 


162. 


163. 


164. 


165. 


166. 


167. 


168. 


169. 


170. 


171. 


172. 


. (b) Required average fee 


_ 1000(5.8 + 6.4+10.2 +14.6+17.7+ 20.9) 
6 





_ 1000 75.6 _ 12600 


(d) Total fees of diploma over all the years 
= 1000 (1.8 + 3.2 + 4.8 + 5.6 + 12.5 + 14.9) 
=42800 

Fees of BTech for 2009 = 35800 

Difference = 42800 — 35800 = 7000 








(e) Required percentage = = x 100 = 71.75% = 72% 


(b) Total fee charged in the year 2006 
= 1000(14.5 + 6.4 + 11.6 + 5.8 + 3.2) 
= 1000 x 41.5 = 41500 








(d) Number of girls in 
School C: a à 26 000—1560—900 = 660 
School Е s 29 120017401200 540 


Required answer = 660 + 540 + 600 = 1800 
6000 x 9 





(c) Number of girls in school B= —400 
= 540 — 400 = 140 
Number of students in school E= шин 2 -1740 


Required ratio = 900:140:1740 = 45:7:87 








0 
(е) Required difference =1200— шилэн 
= 1200 – 360 = 840 
6000 x 9 
(b) Number of students in school B= m. -540 


= Number of girls in School E 
(e) Number of girls in school A 


_ 600012 
100 





500 = 720 — 500 = 220 


220 
Required percentage = 540 x100 = 41 


(a) Expenditure on housing = 15% 
Expenditure on transport = 5% 
Difference = 150000 x (15% — 5%) 


= 150000 х a = $15000 
100 


(c) Maximum expenditure of the family other than оп 
food was on others (20%). 


(b) The savings of the family for the year were equal 
to the expenditure on housing. 


т Сһарїег 39 


173. (а) Total Expenditure = 10% + 12% + 5% = 27% 


23 


174. (d) Expenditure on food =150000х 107 334500 


300 
175. (b) Required percentage = 1200 х100% = 25% 


176. (d) Minimum number of persons were killed = 1000 (In 
2009) 

(a) Maximum number of persons were killed inindustrial 
accidents = 1200 (in 2006) 

(b) Minimum number of persons were killed incoalmines 
= 150 (in 2007) 

(c) Total number of persons were killed 

= 1500 + 1050 + 1300 + 1000 = 4850 


4850 
Required average = Жон 1212.5 


177. 
178. 


179. 


180. (е) Required percentage 


34 


- х 100 
(15+19+24+21+34+27 





-34 хн 
140 


181. (e) Required difference = (27 — 21) x 10° = 6000 


182. (d) Required average 








(8 +214+19 -32426 | 20) av! 


= x10" = 25500 


4 
183. (a) Required percentage = > x 100 =170% 


184. (a) 





Mumbai 
114 


Delhi 
101 


Kolkata 
113 


Chennai 
133 


Hyderabad Lucknow 
127 123 








185. (d) Number of boys in schools R and U together 


_ (2000 x 72.5 + 1000 x 82.5) 
100 





= 1450 + 825 = 2275 


2275 
Required percentage = x 100 = 75.83% 
3000 





1250 x 60 
100 


186. (c) Number of boys in school T = = 750 


187. (а) Required percentage 


_ 2000 
2250 


х100 = 89% 


188 


189. 


190. 


191. 


192. 


193. 


194. 


195. 


196. 


197. 


. (b) Required average 





102900560 , 300058) 1 s00 + 1650) 
2\ 100 100 2 


= 5 «3150 = 1575 


(c) Required ratio 
= 2500х 20.3999 <> 
100 100 


= 25 x 40:30 x 45 = 20:27 
(c) Average marks obtained by F 


(эх Em + 68 х 80 + 42x 125) 
100 100 100 








3 
_ 29.5+54.4+52.5) 2364 _ 
3 3 


78.8 








(d) Average marks obtained by all students in Science 





_ O1* 87 +814 70 + 49 + 42) 125 
6 100 


5 


49x -— 
-2—42 gis 
6 6 


(b) Percentage 


6.0-5.1 9 


x100 = 300 
51 


х100 = =17.6~18 
17 





(a) Average production 


_ (4.9+3.7+4.7+4.3+3.1+3.9) 
6 





= ae = 4.1 tonnes 

(d) Total sugar produced in 2006 = 17.5 tonnes 

Total sugar produced in 2007 = 20 tonnes 

Required ratio = 17.5:20 = 7:8 

(d) Average production of R for all the years together 


= е = 6.1 tonnes 


(c) Required difference 
= (7.4 — 5.6) + (6.2 — 4.4) + (8.3 — 5.8) 
= 1.8 + 1.8 + 2.5 = 6.1 tonnes 





(e) Вано of the expenditure made by the university on 
research work and that on purchase of books for library 


= (8% of 60 Lakhs):(6% of 60 Lakhs) 
= 8:6 = 4:3 


Data Interpretation 2 


198. 


199. 


200. 


201. 


(b) Required expenditure 
= (8 + 24 + 6)% of 60 Lakhs 


=38x 20 Lakhs = 22.8 Lakhs 
100 
(b) Required difference = (15 — 10)% of 60 Lakhs 


= 2x69 Lakhs = 3 Lakhs 
100 





(b) Expenditure before decrease = 24% of 60 Lakhs 
= 314.4 Lakhs 


Decrease in expenditure = 7% of 14.4 Lakhs = $1.008 
Lakhs 

Present expenditure = (14.4 — 1.008) Lakhs = &13,39,200 
(c) Percentage rise in number of students from college 
A in 2004 


_ 40-20 





x 100 =100% 


Similarly, percentage rise in number of students from 
college B in 2004 


x 100 =100% 





_ 60-30 
30 


RECENT YEARS’ QUESTIONS 


1. 


2. 


3. 


(b) А = 15% (TA present at exam centre Е) 
= 15% (64% (15% (1200000))) 
= 17200. 
B = TA present at exam centre K. 
= 80% (16% (1200000)) 
= 153600. 


17200 
153600 
=11.25% 





Required % = x 100 


(b) Total no. of offline applicants from H, K, F = 
= 1200000 [.2 x .48 + .16 x .62 + .15 x .7] 

— 1200000 [0.096 + 0.0992 + 0.105] 

= 360240 

Total present applicants from G and J = 

— 1200000 [.25 x .75 + .24 x .82] 

= 1200000 [.1875 + .1968] 

— 461,160. 

Required Difference = 461,160 — 360, 240 

— 100,920 

(c) Total no. of offline applicants from F, H, J, G 
= 1200000 [.15 x .7 + .2 x .48 + .24 x .54 + .25 x 56] 


202 


203 


. (d) Number of students in college A in the years 2004, 
2006 and 2007 = 160 x 10° 


Also, number of students in college B in the year 2003, 
2004 and 2008 = 175 x 10? 


Required ratio = 160:175 = 32:35 


. (b) Average number of students in college 


A= 20,000 + 40,000 + 45,000 + 50,000 + 70,000 + 75,000 





204 


205 


6 


_ 3,00,000 _ 50.000 


. (а) Percentage size of student of college В Нот 2005 
65,000 ~ 70,000 








to 2006 = 
65,000 
_ 5000 100 
65,000 
=8 


. (c) Required% = am x100 = 21.79% 
390 





= 1200000 [0.105 + 0.096 + 0.1296 4 


= 5, 64,720. 


0.14] 


Total nol of present Applicant from К. _ 1200000 x 16 4 х80 


0) 1200000 x 24, x 54, 





Total no. of offline applicant from J 
80 

08. 

81 

(с) Total no. of present applicants from Н and С = 

= 1200000 [.2 x .68 + .25 x .75] 

— 1200000 [0.136 + 0.1875] 

= 3,88,200. 

(d) No. of km Jogged in the week = 20 km 


Calories burnt = = x 20 


= 1600 


1143 
d) Req. % = ——— x100 
(4) Req. % 29 


= 1# «100 
29 


= 48.28% 


(a) Value of total stock = 44 x 12000 + 75 x 14000 + 55 
x 56000 + 29 x 53000 + 77 x 26000 


= 81.97 lakhs. 
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9. 
(a) Export 


10. 


п. 


12. 


13. 


14. 


15. 


16. 


17. 


Import 





in 2012=1.1 


1000 211 
Export 





Export in 2012 = 909.09 crores. 
Total Export in 2012 and 2013 = 4800 
2. Export in 2013 = 4800 — 909.09 

= 3891 crores. 


(c) Total production of company R = 250 + 268 + 302 + 
298 + 276 


= 1394 


(b) Average of total production by all companies in 2013 
386 + 402 + 268 + 360 + 450 
5 





= 373.2 


(a) Required % = 


302 — 268 x100 
268 


=12.68% 


(d) Total production is 2014 = 2034 
Total production in 2015 = 2325 


2325 — 2034 
Required % = ээ. x100 
2325 


=12.5% 


3-49 iod 





(d) Percentage % = | 
= 11.11% 


(b) Total по. of Mobile phones sold in 2014 = 22 
Total no. of Mobile phones soli in 2016 = 30.5 


30.5 — 22 
= 


Required % = 100 


= 38.63% 


(c) Brand 1 in 2017 = 1.45% (7.5) = 10.875 
Brand 2 in 2017 = 1.2% (6) = 7.2 

Brand 3 in 2017 = 1.153% (7.5) = 8.64 
Brand 4 in 2017 = 1.11% (9.5) = 10.545 
Average Mobile brand in 2017 = 9436. 


22 
(c) Average sales in 2014 = 3E z5:5 


21 
= 5.25 


Average sales in 2015 


Average sales in 2016 = —— = 7.625. 


In all the given years Brand 4 is more than the average 
sales in that particular year. 


18 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


(c) Total no. of boys using 3 apps in March = 680 — 470 


+ 300 
= 1450 
: 750 — 500 
(a) Required % =——— x 100 
500 
= 50% 
600 — 500 
(d) % Decrease = 600 х 100 
= 16.66% 
680 
Required % = — x100 
О ТТ 
= 136% 
(b) Total Runs scored by Kohli = 1000 + 1100 + 1400 


+ 500 + 800 
= 4800 


(d) Runs Scored by Kohlli against Q & R = 1100 + 1400 
= 2500. 


Runs Scored by Sharma against Q & R = 700 + 1000 
— 1700. 


Difference = 2500 — 1700 = 800 


1200 — 500 x100 


(c) Required % = 
= 58.3396 


(a) Total Runs scored by Kohli = 4800 
Total Runs scored by Sharma = 5000 





Required % = ЗАН x100 
4800 
= 104.1696 
(d) Second biggest expense of company is electricity. 
09 
(a) Required Ratio % = Sc -2:1. 
15% 


(a) Required % = : х 100 = 100% 





(c) Total expenditure on transport & electricity = (25% 
+ 15%) 50 
= 40%(50) 
= 20 crores 
(c) Expenditure on operations annually = 16% (72) 
= 11.52 crores 


(b) Monthly expense on Miscellaneous 
_ 24%(72) 
ШЕР 
(а) Percentage of non expense of Nanotube = 5% (24%) 
= 1.2% 

2. Expense on Nanotube = .012 (72) = 0.864 crores 


=> 1.44 crores. 


Data Interpretation eas 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44% — 409 
(d) Required % = эг х 100 
40% 


=10% 


1552125 


(c) Required % = 5 = x100 = 40% 





(b) If 17.5% = 2.45 crores 
The expenditure on Adv, taxes and R & D [30%] 
= шы x30 

17:5 


= 4.2 crores 


(d) Ratio = Ifrestructure + Transport 





Taxes + Interest on loan 
_ 20+12.5 _ 32.5 65 = 13 
10-175 27.5 55 11 





Exp. t rt 
"ГЭ 2 арон 
Exp. on Salary 
_ 20х29 


20 х 2%, 


(d) Average yield of given countries 


_ 200 +160 +120 4132 41204 80 
i 6 





1 
-135-К 
3 8 


(b) Required % = 200—160 100 = 29 x100 =25% 
160 60 





(b) Total yield of all countries = 812 kgs. 
Srilanka’s yield = 132 kg 


132 
Required % = us x100 216.2596 


(c) Yields in ascending order — 80, 120, 120, 132, 160, 
200. 


Required Difference = (120 + 120 + 80) ~ (200 + 160 
+132) 


= 320 ~ 492 
= 172 kg. 


Foreign Exchange in 2012 5040 _ 1 
Foreign Exchange in 2009 3360 ` 





(d) 


5040 — 2520 
(a) % Increase = “ир х 100 


-10096 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


(c) Average Foreign Exchange Reserve 


_ 2640 + 3720 + 2520 + 3360 + 3120 + 4320 + 5040 + 3120 
8 





= — = 3480. 

No. of years below average = 5 
No. of years below average = 3 
Required Ratio 2 3: 5 





(a) Average no. of students іп Arts _ 600+550+ 550 + 7»; 
Average no. of students in commerce — 200 +250 +300 + 5% 
_ 2400 12 
1000 5 
b) Required % = 200-450 19g 
(b) Req 
=11.1% 


(b) % of people involved in service than in trade = 20% 
— 6.7% 

= 13.3% 

.133 (20000) = 2660 


: . 20%(2 2 
(b) Ratio of service to Industry = 2020000) = = 
30%(20000) 3 


: : 20 
(c) Sectoral angle in service = 1007 360° = 72° 


(d) Required Difference = 33.3% — 6.7% = 26.6% (20000) 
= 5320. 


1 
(b) Price of gold in 2011 = 21,309 





x 75 = Rs. 17,500. 








: . 45° 9 | 
(b) Required Ratio = 2 =——=— 
135° 27 3 
135— 
(а) Percentage Increase = ЕВ х100 
= 80% 





(b) Required Ratio = 


- = x 
in E. 100 5 30 


(а) 0.6 x 450 — 0.43 x 600 
=> 270-258 
=> 12. 


(d) Average qualified candidates [2008 + 2009 + 2010] 
= 210. 


0.6 x 280+0.5x5504+x 
3 





=210 
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57 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


168 + 275 + x = 630 
x =187 














. (с) 2009 in P > 0.7 x480 = 336. 
14Р .. 336 


9P => ae x9 
14 

= 216. 
(b) 120% (200) = 240 
Friday : Saturday 
240 : 320 
6:8 > 3:4 
(d) A [Saturday + Sunday] — B [Monday + Tuesday] = 
620 — 370 


= 250. 


А [Моп + Tue + Wed + Thu] 
4 

(b) A [Sat] = 350 

A [Tue] = 210. 


(c) = 205 





(C) 140 





Percentage decrease from Sat to Tue = Sap 100 


= 40% 




















(b) Sunday [A + B] = 310 + 270 = 580 
Wed [A + B] = 140 + 120 = 260 
(-) 320 


% of people travelled by both trains on Wed} = = x100 


= 123% 

(d) College $ = С++ + SQL 
= 35% (2000) + 16% (1800) 
= 700 + 288 = 988 


College К — С ++ + SQL 
= 19% (2000) + 28(1800) 





= 380 = 504 
= 884 

Difference = 988 — 884 
= 104. 


(4) Total percentage of students COCO SD from college 
P and R together 

21% + 21% = 42%. 

Percentage of students of COCO SD from college S. 
38% 

Percentage difference = 42 — 38 = 4% 


4 10 
Required tage = x 100 =10—% 
equired percentage 38 19 0 





65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


(c) College P => 27% (2400) + 24% (1800) + 648 + 
432 = 1080. 


College S = 18% (2400) + 16% (1800) = 432 + 288 
= 720. 

Pus 

1080 : 720 

3:2 
(e) Number of students passed in C++ — 60% (2000) 
= 1200 


Ratio of students passed P: О: К: 5 
3-241273. 4 
Number of students passed from О => E x1200 = 400. 














(b) Female students passed in Linux = 42% (1500) 


= 630 
Female students passed in Linux from Q = 20% (630) 
= 126. 
Total students passed in Linux from Q = 20% (1500) 
= 300 
. Male students = 300 — 126 = 174. 


(d) State T = 840 + 540 = 1380. 


State U = 420 + 300 = 720. 
T:U 

1380 : 720 

23:12 














(d) Total number of qualified students from state U in 


660 
2004 and 2005 --- 
75 


= 880. 
(b) State P in 2006 = 115% (320) = 368. 
State P in 2007 = 125% (368) = 460. 


Number of students appeared in 2007 by state P — 


460 _ 575 
8 


(а) Number of students qualified from state sin 2005 
= 380 


Number of students qualified from state Q in 2005 = 660 
600—380 
тш. 25. 
(c) The total production of electronics is maximum in 2011 
= 13000 + 9000 = 21,000 
(a) LCD’s in 2011 = 9000 
LCD’s in 2013 = 12000 
9000 : 12000 
3:4 
(d) Average production of TV’s 
_ 6000 + 9000 + 13000 + 11000 
4 


Required % = 





9750 


Data Interpretation 2 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


Average production of LCD’s 


— 7000+ 9400 + 9000 + 10000 
4 





Е шин = 8850. 


Difference = 900. 
(c) Production of TV’s in 2009 : 2010 
6000 : 9000 


2:3 














(c) At 10% commission the project will be supported at 


= 110% (4910) 
= #5401 crores. 


(c) Received external assistance = 49695 cross. 


Actual external assistance = 11,486 crores. 
Difference = #1791 crores. 


1791 
-. Percentage increase in market borrowing = ae. x10 
29952 
= 5.9% 
= 6%. 


(с) Angle corresponding to М.В. = 29952 x3 
57600 


о 


= 187.29. 


(b) Production of type О іп 2010 = 150000 
Production of type P in 2014 = 275000 


150000 
275000 


= 54.5% 





Required percentage = x100 


(d) Total production of type P — 1200. 
Total production of type О = 1025 
Required ratio — 1200 : 1025 

48 : 41. 


(d) Average production of type P = = = 200. 


2. For 2012, 2013, 2014 the production is greater than 200. 


Number of years 3. 


(b) Total production of type P in 2009 апаф 2011 = 100 
+ 200 = 300 


Total production of type О in 2010 and 2014 = 150 + 
225 = 375 
Required % = 300 an 

375 


= 8096 


83 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


(d) Percentage decrease of type О from 2010 to 2011 = 
150—125 
150 


=100 


225 x100 
150 


= 16.66% 


7+11+15+х+14+21+25 _ 
7 = 





(b) Average = 15 


93 +x = 105 
x=12 














170—110 
—————— X 


(a) Percentage increase from 2008 to 2011 — 100 


= 54.54% 


(d) Percentage decrease from 2011 to 2012 = 170-156 
х 100 170 


= J^ x109 = 8.23% 
170 


(a) Average of passed students in 2008, 2009, 2012 
= 11001384156 
3 


gM 134.67 
3 
(b) Production of company А = 1450. 


Demand of company C = 2600. 


: 1450 
Required percentage = —— x100 
260 


= 55.7% 
(a) Demand of company B = 3150. 


Production of company F = 4500 


| 3150 
Required percentage = ——x100 
л 1 5 4500 


- 7096 
(b) Average demand 


_ 2100+3150 +2600 + 5000 + 2800 + 3300 
6 





= 3158.3 
Average production 


. 1450 + 3660 + 3100 + 4200 + 3700 + 4500 





6 
= 3435 
Difference = 3435 — 3158 
= 277 = 275 


(d) Companies having more demand than production 
(A and D) 


=2. 
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92. 


93. 


94. 


95. 
96. 


97. 


98. 
99. 


100. 


101. 


Companies having more production than demand (B, C, 
E, Е) = 4. 
Ratio - 2:4 











1:2 
(с) Maximum difference found іп November = 500 — 200 
= 300 units 





(b) Average consumption in 2012 


_ 600+ 700 +400 + 300+ 200 
5 





= 2200 = 445 units 


- The no of months consumption is more than average 
consumption is 2. 
(d) Consumption is 2012 — 2200 units 
Consumption is 2013 — 2300 units 
100 





% Difference = x100 
2200 
= 4.5 % 
Increase by 4.5496 
(b) Average consumption is 2013 _ 2300 = 460 units 
(d) Income from Market base = $165 crores. 


Which is 83 % = 165 


-. Income from other sources = 165 100 
33 


67 % = 3335 crores. 
(а) Total income = #733 crores 


% of income from IT and Excise duty = 45% 
If 100 % = 733 


Then 45 % = x45 = 1329.85 crores 


(d) The angle representing Income Tax = » x360? = 126° 
(a) Monthly income = $36000. 


Savings centre angle = 60° 
60 
- Yearly savings = —— x 36000 x12 
360 


= 372,000. 
(b) Difference between the centre angles of education and 
housing = 70? — 5? 
=16°. 
16° = 1600 


`. Food 120° = 020 


Food = 12000 € 


(a) Ratio of expenditure on food on savings — 125° : 60° 
-2:1 


102 


103. 


104. 


105. 


106. 


107. 


108. 


109. 
110. 


111. 


112. 


. (a) The correct average of marks obtained by him = 
88x6—86-r 68 
6 


(d) The average run of two innings of the players who 


80+ 60 


= 85? 





scored highest in average is Dhoni = 


= 70. 
(с) Cheteshwar Pujara scored least in the 214 innings. 


70-10. 





40. 


His average = 


80+50+10+ 20 





(c) Average in scored innings = 


4 
= A = 
4 40 
(с) Total score in the first innings = 60 + 50 + 70 + 30 
= 210 
(b) Sales of pep-up in 1989 = 35 
Sales of pep-up in 1990 = 30 
% decrease = —— x100 = 14.28% = 1496. 





(c) Sales of cool sip in 1989 = 6 


Sales of cool sip in 1990 = 19 


19-6 


% increase = x 100 = 216.67% = 216%. 





(b) Sales of dew-drop is maximum in 1992 — 30. 


(d) Sales of cool sip from 1988 to 1993 = 25 + 6 + 19 
+ 15 + 25 + 30 


= 120 

Average of cool sip = 20 

Average of pep-up = 26.67 

Average of dew drop = 20 

Average sales of cool sip and dew drop is minimum. 


(c) Total number of people in south zone = 1450 + 1120 
+ 420 + 350 + 50 


= 3390. 
People who take coffee at least once a day = (1 to 3 
times a day) 
+ 
(more than 3 times a day) 
= 1450 + 1120 = 2570 


Required % = дә) х100 
3390 

















= 75.81% 
(d) Total number of people in north zone = 410 + 1220 
+ 1640 + 620 + 950 = 4840 
East zone = 310 + 830 + 710 + 540 + 430 = 2820 
South zone = 1450 + 1120 + 420 + 350 + 50 = 2570 











Total number of people in non-west zone = 4840 + 2820 


Data Interpretation 2 


113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


+ 2570 
- 11050 
Number of people who take coffee only once a week іп 
non-west zone = 620 + 540 + 351 
= 1510. 
1540 


Required % = ———x100 
11050 


= 13.67% =14% 
(b) Number of people who take coffee more than 3 times 
a day = 410 + 310 + 700 + 1450 


= 2870. 
Number of people who never take coffee = 950 + 430 + 
620 + 50 = 2050 








Required ratio = = 1; 

14:1 

(a) Profit = Income — Expenditure 

Income in 2007 = 45 

Expenditure in 2007 = 40 

= Profit in 2007 = 45 — 40 = 5 

Income in 2008 = 60 

Expenditure in 2008 = 50 

— Profit in 2008 = 60 — 50 = 10 

Required difference = 10 – 5 = 5 

(c) Expenditure of the company no 

254+ 40+ 40450455 _ 
5 


Only in years ‘2008’ and ‘2009’ the expenditure of the 
company is greater than the average expenditure. 


42 





Average expenditure = 


(c) Income of company in 2007 = 45 


Income of company in 2008 = 60. 
: 60-45 
increase " x100 33v 


(b) Total income of the company over the years = 35 
+ 50 + 45 + 60 + 60 = 250 


Total expenditure = 25 + 40 + 40 + 50 + 55 














Required ratio = 290 = 25:21 
210 


(a) The cumulative frequency curve for a grouped frequency 
distribution is obtained by plotting the points and then 
joining them by a free-hand smooth curve. 


This is also known as Ogive. 

(a) A line graph is used to compare two variables. This, 
it is used for making comparisons. 

(c) Crude oil imported in 1995 = 25 lakh barrels. 


Rate of one barrel of crude oil in 1995 = 325.60 
Total value of imports = %(25 x 25.6) lakh 


121. 


122. 


123. 


124. 


125. 
126. 


127. 


128. 


129. 


130. 


= 640 lakh 

= 6.4 crore 
(c) Crude oil imports in 1995 = 25 
Crude oil imports in 1996 = 45 


45—25 


% increase = x100 = 80% 





(b) Crude oil imports in 1991 = 35 
Crude oil imports in 1992 = 30 











% decrease = 2 100 = 14.28% 
=14% 
(a) Total imports = 10 + 35 + 30 + 40 + 30 + 25 + 45 


= 215 


Average imports over the years = 215 


EN -30.71 

Thus, only іп 3 years “19917, “1993” and ‘1996’, the import 
were higher than the given imports. 

(d) The categories of qualitative variables are represented by 
bars where the height of each bar may be class frequency. 
Class percentage and class relative frequency. 


(b) Pie chart 


(c) Number of girls who ate 6 or more servings per day 
= 33+ 3:9 
Total girls = 72 


Required % = 9 2X100 = 12.5% 


7 
(b) Number of girls who ate fewer than 2 servings a day 
= (number of girls who ate 0) + (number of girls who 
at 1) 


= 15 + 10 = 25 

(a) Number of girls who at more than 2 but less than 6 
servings/day = (number of girls who at 3) + (number of 
girls who at 4) + (number of girls who at 5) 
=10+8+5=23 


(c) Central angle of a circle = 360° 
Now, central angle for savings = 360° — (180° + 90° + 
36° + 72°) 
= 360? — 306° 
= 54°. 
(b) Monthly savings = 3000 
% savings = 15% 


3000 


Total expenditure = — 100 = 20,000. 
15 


Now, expenditure on 


(1) House rent = 10% (20000) = 2000 

(2) Transport = 5% (20000) = 1000 

(3) Other = 20% (20000) = 4000 

(4) Clothes = 10% (20000) = 2000 

(5) Education = 15% (20000) = 3000 

(6) Food = 25% (20000) = 5000 [Maximum]. 
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INTRODUCTION 


Data sufficiency problems as the name suggests test the 
ability of the students to judge whether the data given 
in the form of statements is sufficient to answer the 
question asked. There is no need to solve the problem. 
All you need to determine is whether it would be possible 
to answer the question. As soon as you can tell that 
an answer would be obtainable, you can stop working. 

In each of these problems, a question is asked 
followed by two or three statements. You have to study 
the question and all the statements given and decide 
whether any information provided in the statement (s) 18/ 
are redundant and can be dispensed with while answering 
the questions. You have to decide whether the question 
can be answered with anyone or two of the statements 
or all the three statements are required to answer the 
question. The answer number bearing the combination 
of statements or, single statement which is necessary to 
answer the question is your answer. 


Illustration 1: 
garden? 

A. The area of the garden is 2400 m?. 

B. The diagonal of the garden is 50 m. 

C. The ratio between the length and the breadth 

of the garden is 3:2. 

(a) All A, B and C together are required 

(b) Any two of A, B and C are sufficient 

(c) Only A and B are required 


What is the perimeter of a rectangular 


Data Sufficiency 


(d) Only B and C are required 
(e) None of these 


Solution: (b) Let the length and breadth of rectangle 
be / and b, respectively. 


А > 1х b = 2400. 
B > P + b= 2500 


ОНА, 
2 


Solving any two of Фе above equations, we get the 
values of / and b. 


Illustration 2: Two friends Anu and Manu earned profit 
in a business. Find out their shares. 


A. Anu had invested her capital for 9 months and 
Manu for 1 year 

B. The ratio of their capitals was 4:3 

C. The total profit was 327500 

(a) Only B and C together are sufficient 

(c) All together are necessary 

(d) Either B or A and C together are sufficient 

(e) All even together are not sufficient 


Solution: (c) From (A) and (B), we have 
Ratio of profits = 9 x 4:12 x 3 = 36:36 = 1:1. 
Now, with the help of (C), share of each of them 


- 21309 х1-%13750 
141 
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Directions (1-50): Each of the questions below consists 
of a question and two statements numbered I and П given 
below it. You have to decide whether the data provided 
in the statements are sufficient to answer the question. 
Read both the statements and... 


Give answer (a) If the data in statement I alone are 
sufficient to answer the question, while the data in 
statement II alone are not sufficient to answer the question. 


Give answer (b) If the data in statement II alone 
are sufficient to answer the question, while the data in 
statement I alone are not sufficient to answer the question. 


Give answer (c) If the data either in statement I 
alone or in statement II alone are sufficient to answer 
the question. 


Give answer (4) If the data even in both statements I 
and II together are not sufficient to answer the question. 


1. What will be the cost of the second necklace? 


I. The cost of the first necklace is 2 more than the 


second and the cost of the third necklace is 2 
more than the second. The total cost of all the 
three necklaces is #120000. 


Il. The cost of the first necklace is = more than 


the second. The cost of the third necklace is the 


least and total cost of all the three necklaces is 
3120000. 
2. How many items did the distributor purchase? 


I. The distributor purchased all the items for $4500. 
II. Ifthe distributor had given 35 more for each item 
he would have purchased 10 items less. 


3. How long will it take to fill a tank? 


I. One pipe can fill the tank completely in 3 hrs. 
П. Second pipe can empty that tank in 2 hrs. 


4. What will be the area of a plot in sq. metres? 


I. The length of that plot is 113 times the breadth 
of that plot. 
II. The diagonal of that plot is 30 metres. 


5. How much minimum marks will be required to pass 
an examination? 


EXERCISE-I 


10. 


11. 


12. 


I. Student A secured 32% marks in that examination 
and he failed by 1 mark. Student B secured 36% 
marks in the same examination and his marks 
were | more than the minimum pass marks. 


П. Student A secured 30% of full marks in the 
examination and he failed by 2 marks. If he had 
secured 5 more marks his percentage of marks 
would have been 40%. 


. What will be the cost of painting of the inner wall 


of a room if the rate of painting is 220 per.m?? 


I. Perimeter of the floor is 44 feet. 
II. Height of the wall of the room is 12 feet. 


. What is the ratio of the number of boys and girls in 


a school? 


I. Number of boys is 40 more than the girls. 


П. Number of girls is 80 percent of the number of 
boys. 


. What is the difference between two numbers? 


I. First number is 60 percent of the other number. 


II. 50 percent of the sum of first and second numbers 
is 24. 


. What was the speed of the running train? 


I. Length of the train was 120 m. 

II. The train crossed the other train whose length 
was 180 m in 4 sec. 

What will be the compound interest after 3 years ? 


I. Rate of interest is 5 percent. 


П. The difference between the total simple interest 
and the total compound interest after two years 
is 220. 


How many boys are there in the class? 

I The class has total 45 children and ratio of boys 
to girls 1s 4:5. 

II. The ratio of girls to boys is 4:5 and boys are 


nine more than the girls. 


What is the average monthly income per family 
member? 


I. Each male earns 71250 a month and each female 
earns $1050 a month. 
IL. Ratio of males to females in the family is 2:1. 


Data Sufficiency ІШ 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


What is the value of m — n + 37? 


I. m is the largest possible six-digit number and n 
is the smallest possible six-digit number. 
II. The difference between т and n is known. 


What selling price should be marked on the article? 


I. Discount of 5% 18 to be given and profit 
percentage should be double the discount. 
Purchase cost is in the range of 2300 2400. 


II. 10% discount is to be allowed and 15% profit is 
to be obtained on the purchase cost of 3200 of 
the article. 


What is the cost of polishing the rectangular floor? 


I. Room is 9 m long and 7 m wide. 
II. Cost of polishing the floor of 10 m by 5 m is 
$112.50. 


How many marks did Prakash obtain in Mathematics? 


I. Prakash secured on an average 55 percent marks 

in Mathematics, Physics and Chemistry together. 

II. Prakash secured 10 percent more than the average 
in Mathematics. 


What is the rate of compound interest on a sum of 
money? 


I. The total compound interest at the end of two 
years 18 $820. 

П. The total simple interest at the same rate on 
35000 at the end of three years is 2750. 


Which is the smaller of the two numbers? 


I. The difference between these two numbers is 
one-third of the largest number. 
П. The sum of these two numbers is 30. 


What is the height of a right-angled triangle? 


I. The area of the right-angled triangle is equal to 
the area of a rectangle whose breadth is 12 cm. 
II. The length of the rectangle is 18 cm. 


What is the speed of a running train which takes 9 
seconds to cross a signal post? 


I. The length of the train is 90 m. 
II. The train takes 27 seconds to cross a platform 
of 180 m. 


What was the ratio between the ages of P and О 
four years ago? 


I. The ratio between the present ages of P and О 
is 3:4. 

IL. The ratio between the present ages of О and R 
is 4:5. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


What was the cost price of the suitcase purchased 

by Samir? 

I. Samir got 20 percent concession on the labeled 
price. 

II. Samir sold the suitcase for 32000 with 25 percent 
profit on the labeled price. 


What is the height of a triangle? 


I. The area of the triangle is 20 times its base. 
П. The perimeter of the triangle is equal to the 
perimeter of a square of 10 cm side. 


What percentage rate of simple interest per annum 
did Ashok pay to Sudhir? 


I. Ashok borrowed #8000 from Sudhir for four 
years . 

П. Ashok returned #8800 to Sudhir at the end of 
two years and settled the loan. 


What is the speed of a running train? 


I. The train crosses a signal post in 6 seconds. 
IL. The train crosses another train running in the 
opposite direction in 15 seconds. 


Train ‘A’ running at a certain speed crosses another 

train “В” running at a certain speed in the opposite 

direction in 12 seconds. What is the length of train 

‘B’? 

I. The length of both the trains together is 
450 m. 

II. Train ‘A’ is slower than train ‘B’. 


The area of a rectangle is equal to the area of a right- 
angled triangle. What is the length of the rectangle? 


I. The base of the triangle is 40 cm. 
II. The height of the triangle is 50 cm. 


What was the total compound interest on a sum after 
three years ? 


І. The interest after one year was 2100 and the sum 
was $1000. 

IL. The difference between simple and compound 
interest on a sum of $1000 at the end of two 
years was $10. 


What is the two-digit number where the digit at the 

unit's place is smaller? 

I. The difference between the digits is 5. 

П. The sum of the two digits is 7. 

What is the speed of the boat in still water? 

I. It takes 2 hours to cover the distance between A 
and B downstream. 


II. It takes 4 hours to cover the distance between A 
and B upstream. 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


What is the rate of simple interest per annum? 


I. The sum triples in 20 years at simple interest. 

П. The difference between the sum and the simple 
interest earned after 10 years 18 “1000. 

What is the sum which earned interest? 


I. The total simple interest was 27000 after 7 years. 
II. The total of sum and simple interest was double 
of the sum after 5 years . 


A train crosses a signal post in X sec. What is the 
length of the train? 


I. The train crosses a platform of 100 m in Y sec. 
II. The train is running at the speed of 80 Km/h. 


What is the area of a circle? 


I. The circumference of the circle is 308 m, 
II. The radius of the circle is 28 m. 


A, B and C are integers. Is B an even number? 
I. (A + B) is an odd number. 
П. (C + B) is an odd number, 
How many children are there in the class? 
I. Numbers of boys and girls are in the respective 
ratio of 3:4. 


П. Number of girls is more than the number of boys 
by 18. 

What was the population of State ‘A’ in 1999? 

I. Population of the State increases every year by 
20% and its population in 1997 was 120000. 


II. Population of State A in 1997 was twice that of 
State B in the same year. 


What is the cost of laying carpet in a rectangular 
hall? 


I. Cost of the carpet is 7450 per m7, 
II. Perimeter of the hall is 50 metre. 


What is the rate of interest p.c.p.a.? 


I. Difference between compound interest and simple 
interest on an amount or €10,000 for two years 
is 2225. 

II. The amount doubles itself on simple interest in 


2 
6— years. 
3 y 


What is a two-digit number? 


I. The number obtained by interchanging the digits 
is smaller than the original number by 63. 
П. Sum of the digits is 11. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


Directions (50—69): 


By selling a product for $100 how much profit was 
earned? 


I. 20% profit would have been earned if it had been 
sold for 290. 
II. The profit was one-third of the purchase price. 


A train crosses another train running in the opposite 
direction in x seconds. What is the speed of the train? 


I. Both the trains are running at the same speed. 
II. The first train is y cm long. 


The difference between the two digits of a number 
is 6. What is the number? 


I. The digit at the units place is bigger than the 


other digit. 
П. The sum of the two digits is 12. 


X, Y and Z are integers, is X an odd number? 
I. An odd number is obtained when X is divided 
by 5. 
П. (X + Y) is an odd number. 
What is the capacity of a cylindrical tank? 
I. Radius of the base is half of its height, which is 


28 m. 
П. Area of the base is 616 т2. and height is 28 m. 


What will be the compounded amount? 
I. 3200 were borrowed for 192 months at 6% 


compounded monthly. 
II. 3200 were borrowed for 16 years at 6% 


What would have been the selling price per Kg of 
rice? 


I. 50 Kg of rice was purchased for #3350 and 3150 
was spent on transport. 
IL. Profit earned was 5% 


What will be ratio of men to women and children 
in the town? 


I. Population of the town is 93280 of which 56100 
are men. 

II. The ratio of men to children is 5:2 and women 
are double in number than the children. 


What will be the number? 
I. One-fifth of a number is equal to 20% of that 
number. 


. 7 
П. Thirty-five percent of a number is 20 of that 
number. 


Each of the questions below consists 


of a question and three statements numbered I, II and 


Data Sufficiency ІЗ 


III given below it. You һауе to study the questions and 
decide the data in which of the statements are sufficient 
to answer the questions. 


50. 


51. 


52. 


53. 


54. 


What is the speed of the train ‘A’? 


I. Train A crosses 200-metre-long train B running 
in opposite direction in 20 seconds. 
II. Speed of the train В is 60 Km/h. 
III. Length of train A is twice that of train B. 
(a) I and II only (b) II and III only 
(c) I and III only (d) All, I II and III 
(e) Question cannot be answered even within 
formation in all three statements. 


What is the area of the isosceles triangle? 
I. Perimeter of the triangle is 14 m. 

II. Base of the triangle is 14 m. 

III. Height of the triangle is 5 m. 

(a) I and II only 

(b) II and III only 

(c) I and II only or, II and III only 

(d) I and III only 

(e) All I, II and III 


Who earns most among M, N, P, O and R? 

I. M earns less than P but not less than R. 

II. Q earns more than M but not equal to N. 

III. N earns more than M and R. 

(a) Question cannot be answered even within 
formation in all three statements 

(b) I and II only 

(c) Only I and II or only I and III 

(d) Only I and III 

(e) All the three statements I, IL, III together are 
necessary for answering the question 


What is the price of 1 dozen oranges? 

I. Price of 2 dozen oranges and 1 dozen banana is 
3110. 

II. Price of 3 dozen apples and 1 dozen banana is 
3170. 

III. Price of 1 dozen oranges and 1 dozen apples is 
395. 

(a) Only I and II or only I and III 

(b) Only I and III or only II and III 

(c) Only I and II or only II and III 

(d) Only II and III 

(e) All the three statements I, II and III necessary 
for answering the question. 


The cost of carpeting a rectangular hall will be how 
much? 

I. Perimeter of a rectangle is 60 m. 

П. Angle between width and hypotenuse is 60°. 


55. 


56. 


57. 


58. 


III. The cost of carpeting the surface floor is $125 
рег m^. 

(a) Only I and II 

(b) Only II and III 

(c) Only I and III or only II and III 

(d) Question cannot be answered even within 
formation in all three. 

(e) AII the three statements I, II and III together are 
necessary for answering the question. 


What is Sudha's present salary? 


I. The salary increases every year by 1596 
II. Her salary at the time of joining was $10000. 
III. She had joined exactly 5 years ago. 
(a) П and III only (b) I and II only 
(c) All I, Папа Ш (d) I and III only 
(e) None of these 


What was the amount of profit earned? 


I. 10% discount was offered on the labelled price. 

II. Had there been not discount, profit would have 
been 30% 

III. Selling price was more than the cost price by 
20% 

(a) I and either II or III 

(b) Any two of the three 

(c) All I, II and III 

(d) Either I or II and III 

(e) Question cannot be answered even with the 
information in all three statements. 


How many students are there in all in the institute 
of Arts, Commerce and Science? 


I. 20% of the students study Science. 

П. The numbers of students studying Arts апа 
Commerce are in the ratio of 3:5. 

III. The number of students studying Commerce is 
more than that studying Science by 375. 

(a) П and III only 

(b) III and either I or II only 

(c) Any two of the three 

(d) All I, II and Ш 

(e) Question cannot be answered even with the 
information in all three statements. 


What is the cost of flooring a rectangular hall? 


I. Perimeter of the hall is 76 m 

II. Area of the hall is 336 m?. 
III. Cost of flooring per square metre is 4550. 
(a) I and III only (b)II and III only 
(с) Any two of the three (d)AII I, Папа Ш 
(e) None of these 
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59. 


60. 


61. 


62. 


Іп how many days сап а work Бе completed by A 
and B together? 


I. A alone can complete the work in 8 days. 
II. If A alone works for 5 days and B alone works 
for 6 days, the work gets completed. 
III. B alone can complete the work in 16 days. 
(a) Any two of the three 
(b) II and either Гог Ш 
(c) I and II only 
(d) II and III only 
(e) None of these 


What is the cost of flooring a rectangular hall? 


I. The length and the breadth of the hall are in the 
ratio of 3:2. 

II. The length of the hall is 48 m and the cost of 
flooring is #850 per тг. 

III. The perimeter of the hall is 160 m and the cost 
of flooring is 2850 per т^. 

(a) Only I and II 

(b) Only I and III 

(c) Only III 

(d) Only I and either II or III 

(e) Any two of the three. 


What is the rate of interest p.c.p.a.? 


I. The amount doubles itself in 5 years on simple 
interest. 

II. Difference between the compound interest and 
the simple interest earned on this amount in two 
years 18 8400. 

III. Simple interest earned per annum is 32000. 

(a) Only I 

(b) Only II and III 

(c) Any two of the three 

(d) All I, II and III 

(e) Only I or only II and III 


What is a two-digit number? 


I. The difference between the two-digit number and 
the number formed by interchanging the digits is 
27. 

II. The difference between the two digits is 3. 

III. The digit at unit's place is less than that at ten's 
place by 3. 

(a) Only I and II 

(b) Only I and either II or III 

(c) Only I and III 

(d) All I, II and III 

(e) Even with all the three statements the answer 
cannot be given. 


63. 


64. 


65. 


66. 


67. 


What is the present age of Subir? 


I. The present age of Subir is half that of his father. 

II. After 5 years the ratio of Subir's age to his 
father'swill be 6:11. 

III. Subir is 5 years younger than his brother. 

(a) Only I and II (b) Only I and III 

(c) Only II and III (d) All I, II and III 

(e) Even with all the three statements answer cannot 
be given. 


In how many days can 10 women finish a work? 


I. 10 men can complete the work in 6 days. 
П. 10 men and 10 women together can complete 


the work in 3 days, 


Ш. If 10 men work for 3 days and thereafter 10 
women replace them, the remaining work is 
completed in 4 days. 

(a) Only I and II. 

(b) Any two of the three 

(c) Only I and III 

(d) Only II and III 

(e) None of these 


In how many days can a work be completed by A, 
B and C together? 


I. A and B together can complete the work in 6 
days. 


II. B and C together can complete the work in 33 
days. * 
III. 4 and C together can complete the work in 


[| 
3—days. 
3 у: 


(a) Only I (b) Only II 

(с) Only Ш (а) Anyone of the three 

(е) Information in all the three statements is necessary 
to answer the question. 


What is the cost of painting the two adjacent walls 
of a hall which has no windows or doors? 


I. The area of the hall is 24 т2. 
II. The breadth, length and the height of the hall 
are in the ratio of 4:6:5. 
Ш. Area of one wall is 30 m?. 
(a) Only I (b) Only II 
(c) Only III (d) Either I or III 
(e) Data inadequate. 


What is the total compound interest earned at the 
end of three years ? 


Data Sufficiency ІШ 


68. 


69. 


Directions (70-83): 


I. Simple interest earned on that amount at the same 
rate and for the same period is 24500. 

II. The rate of interest is 10 p.c.p.a. 

III. Compound interest for three years is more than 
the simple interest for that period by 8465. 

(a) OnlyI and II (b) Only II and III 

(c) Only I and III (d) Anyone of the three 

(e) Either II or III only. 


What is the per cent profit earned by a shopkeeper 
on selling the articles in his shop? 

I. Labelled price of the articles sold was 130% of 

the cost price. 

II. Cost price of each article was 3550. 
Ш. A discount of 10% on labelled price was offered. 
(a) Only I (b) Only II 
(с) Only Ш (а) All the three are required. 
(е) Question cannot be answered even with the 
information in all the three statements. 


What is the average salary of 15 employees? 


I. Average salary of 7 clerical cadre (out of the 15 
employees) employees is 28500. 

II. Average salary of 5 officer cadre (out of the 15 
employees) employees is €10000. 

III. Average salary of the 3 sub-staff employees (out 
of the 15 employees) is 32500. 

(a) None (b) Only I 

(c) Only II (d) Only III 

(e) Question cannot be answered even within 

formation in all three statements. 


In each of the following questions, 


a question is asked followed by three statements. You 
have to study the questions and all the three statements 
given and decide whether any information provided in 
the statement(s) is/are redundant and can be dispensed 
with while answering the questions. 


70. 


71. 


What will be the cost of fencing a circular plot? 


A. Area of the plot is 616 m?. 

B. Cost of fencing a rectangular plot whose perimeter 
is 120 m is 3780. 

C. Area ofa square plot with side equal to the radius 
of the circular plot is 196 m?. 

(a) A only (b) C only 

(c) A or C only (d) B only 

(e) Question cannot be answered even within 

formation in all three statements. 


What will be the sum of the ages of father and the 
son after five years? 


72. 


73. 


74. 


75. 


A. Father’s present age is twice son’s present 
age. 

B. After ten years the ratio of father’s age to the 
son’s age will become 12:7. 

C. Five years ago the difference between the father’s 
age and son’s age was equal to the son’s present 
age. 

(a) A or B only 

(c) A or C only 

(e) A or B or C only 


(b) B or C only 
(d) C only 


The difference between the compound interest and the 
simple interest at the same rate on a certain amount 
at the end of two years is “12.50. What is the rate 
of interest? 


A. Simple interest for two years is $500. 

B. Compound interest for two years 15 $512.50. 

C. Amount on simple interest after two years 
becomes 45500. 

(a) A or B only (b) A or C only 

(c) C only (d) C and either А or B 

(e) Any two of (A), (B) and (C) 


12 men and 8 women can complete a piece of work 
in 10 days. How many days will it take for 15 men 
and 4 women to complete the same work? 


A. 15 men can complete the work in 12 days. 

B. 15 women can complete the work in 16 days. 

C. The amount of work done by a woman is three- 
fourth of the work done by a man in one day. 

(a) A or В ог C only (b) B or C only 


(c) C only (d) Any two of the three 
(e) B only 
P, О and R together invested an amount of 220000 


in the ratio of 5:3:2. What was the per cent profit 
earned by them at the end of one year? 


A. Q's share in the profit is 32400. 

B. The amount of profit received by P is equal to the 
amount of profit received by O and R together. 

C. The amount of profit received by Q and R together 
is “4000. 

(a) B and A or C only (b) A or C only 

(c) A and B both (d) B and C both 

(e) Information in all the three statements is required 

to answer the question. 


Which is the area of the given right-angled triangle? 


A. Length of the diagonal is 5 cm. 
B. Perimeter of the triangle is four times its base. 
C. One of the angles of the triangle is of 60°. 
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76. 


77. 


78. 


79. 


(a) C only 
(c) B or C only 
(e) A or Bor C 


(b) A and C only 
(d) B and C both 


Three friends X, Y and Z started a partnership business 
investing money in the ratio of 5:4:2, respectively 
for a period of 3 years. What is the amount received 
by X as the share in the total profit? 


А. Total amount invested in the business is 222000/-. 

B. Profit was distributed after a period of 2 years. 

C. The average amount of profit earned per year is 
$2750. 

(а) A only 

(c) C only 

(e) A or Bor C 


(b) B only 
(d) A or C only 


How much time will the train ‘X” take to cross 
another train ‘Y’ running in opposite direction? 


A. Train “А? crosses a signal pole in 6 seconds. 

B. Ratio of the speeds of trains ‘А and ‘Y’ is 3:2. 

C. Length of the two trains together is 500 m. 

(a) A only (b) B only 

(c) C only (d) A and B only 

(е) The question cannot be answered even with the 
information in all the three statements. 


What will be the cost of painting the four walls of 
a room with length, width and height 5 m, 3 m and 
8 m respectively? The room has one door and one 
window. 


A. Cost of painting per m? is 225.00 

B. Area of window of 2.25 m? is half of the area 
of the door. 

C. Area of the room is 15 т^. 

(a) A only (b) B and C together 

(c) A and B together (d) C only 

(e) All are required to answer the question. 


What 15 A's share of profit in a joint venture? 


A. О started a business investing $80000/-. 

B. R joined him after 3 months. 

C. P joined after 4 months with a capital of 3120000 
and got %6000 as his share of profit. 

(a) Only A and C are required 

(b) Only B and C are required 

(c) All A, B and C together are required 

(d) Even with all 4, B and C the answer cannot be 
arrived at. 

(e) None of these 


80. 


81. 


82. 


83. 


What is the area of a right-angled triangle? 


A. The perimeter of the triangle is 30 cm. 

B. The ratio between the base and the height of the 
triangle is 5:12. 

C. The area of the triangle is equal to the area of 
rectangle of length 10 cm. 

(a) Only B and C together are required 

(b) Only A and B together are required 

(c) Only either A or B and C together are required 

(d) Only A and C together are required 

(e) None of these 


What is the sum of two numbers? 


A. The bigger of these two numbers is 6 more than 
the smaller number. 

B. 40% of the smaller number is equal to 30% of 
the bigger number. 

C. The ratio between half of the bigger number and 
one-third of the smaller number is 2:1. 

(a) Only B and C together are required 

(b) Only A and B together are required 

(c) Any two of A, B and C together are required 

(d) All A, B and C together are required 

(e) None of these 


How many marks did Arun get in English? 


A. Arun secured an average of 60 marks in four 
subjects including English. 

B. He secured a total of 170 in English and 
Mathematics together. 

C. He secured a total of 180 in Mathematics and 
Science together. 

(a) All A, B and C together are required 

(b) Only A and B together are required 

(c) Only B and C together are required 

(d) Only A and C together are required 

(e) None of these 


What was the profit earned on the cost price by 
Mahesh by selling an article? 


A. He got 15% concession on labelled price in 
buying that article. 

B. He sold it for 33060/- 

C. He earned a profit of 2% on the labelled price. 

(a) Only A and B together are required 

(b) Only B and C together are required 

(c) Only either A or C and B together are required 

(d) Even with all 4, B and C the answer cannot be 
arrived at. 

(e) All A, B and C together are required. 


Data Sufficiency Ш 








EXPLANATORY ANSWERS | | 
EXERCISE-I 
1. (a) From statement I, 25 eho b=1 41-2 
Ratio of the costs of first, second and third necklace is 6:5:7. Q +e =900 =l mand i= 25m 


Hence, the price of second necklace can be calculated. 


. (e) From Statement I, 


4500 


X 


Rate of an item — 





=) 


Неге, x = total number of items 
Combining statement II and (i), we have 
= 


x 





+ se 10) = 4500 


or, x’ -10x-9000=0 .. x=100 
Hence, both statements together are sufficient 


fill 


- A——3hrs 


ВУ уә}, 
Total unit = LCM (3, 2) 
= 6 units 


A—1™_52 units 


B—1*_,-3 units 





—lunit 





Option (d) By combining both the statements I and II not 
sufficient to answer. 


. (e) Combining statements (I) and (II), 
P + b? = 9000 


Area = 375 т^. 


. (с) From statement I, 


32% + 1 = 36% — 1 = Minimum pass marks 
Minimum pass marks = 17 

From statement II, 

Minimum pass marks = 30% + 2 and 

(40 — 300% =5 . 30% = 15 
Minimum pass marks = 15 + 2 = 17 


Hence, either A or B alone is sufficient. 


. (d) From the statement I, we will get the sum of length 


and breadth, but we need individual values of length 
and breadth. 


. (DIO B- G- 40 


II > G = 80% of 8-58 
B:G = 5:4 


. (e) I a = 60% of b, 


where a and b are the first and second numbers, respectively. 


Il > (a + b)50% = 24 a+b=48 


After combining these two statements we get the difference 
between two numbers as 12. 


m Chapter 40 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


(e) Combining both the statements, we get the speed of 


1804120 18 
= x 


train Б = 270 Km/h. 





(е) 1o А = 5% 
II — (CI – ST) for two years = 320 
Combining I and П and using 


_ Diff x100x100  20x100x100 
Rate x Rate 25 
= $8000 





Sum 


3 
So, CI = ши + =) — 8000 = 21261. 
100 


4 
(c) I > Number of boys in the class = a = 20 


B 


П > P 448 G=9 
G 4 





Solving, the above two, we get B = 45. 
(e) I — M = 1, 250 and F = 1050 

II > МЕ = 2:1 
On combining both the statements, 


2K x1250+Kx1050 2500-1050 
3K 3 
= 1183.33. 


(a) 1 > т = 999999, п = 100000 

m — n + 37 = 999999 — 100000 + 37 

= 999999 — 2702.70 = 997296.30 

II > m -n = known, but neither the value of ‘m’ is 
known nor the value of 71718 known. So, we cannot find 
the value of m — n + 37 by this statement. 
(b) I — The fixed value of CP is not given, so SP of 
the article cannot be determined. 

II — Let, x be SP of an article 





Average — 


90 _ 200х115 
100 100 


(e) I > Area of the room = 9 x 7 = 63 m? 


„= 2U0XTIS _ 2555.55, 


XX 





Cost of polishing the floor 





II > Rate = 
Area of floor 
= мэ. = 2.25 per m? 
10x5 


Combining both the statements, cost of polishing the 
rectangular floor = 63 x 2.25 = $141.75. 


(d) I. M + ph + ch = 165% 
П. Pr > М + 10% (average) 


17 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


26. 


27. 


. (b) I. CI in two years = #820 


П. Rate = 288, 100 = 5% 
5000 


(е) 1. хута ог, 2x -3y = 0 


IL x + y = 30 

By combining I and II, we get y = 12. 

(d) I. Area of right-angled triangle = 12 x L 
I. 2 = 18 cm. 


By combing 1 and П we can find the area of right- 
angled triangle, but the height cannot be determined in 
absence of the base of the triangle. 

_ length of train 
Statement I: Speed ~ time 
= 90/9 = 10 n/s. 
Statement II: to cross its own distance it takes 9 sec. 
To cross its length + platform it takes 27 secs. 


"То cross platform alone = 27.9 = 18 sec to cross 
180 m 


*. length of train = 9 sec іп 90 m 


_ 90 +180 


Speed =10 m/s. 


-. (c) either (1) or (2) alone sufficient to answer. 


(d) For solving this question, we want two equations in 
terms of P and Q. 


(e) Combing both the statements together, let the labelled 
price be $100. 


Now, SP of the suitcase = 125% of 100 = #125 


x100 = 31600 





Labelled price = 2 
125 


CP of the suitcase = 1600х = = $1200. 


(а) Here, we do not know the type of triangle. If the 
triangle is right-angled, then the height can be determined 
with the help of statement I alone. 


(e) Combining both the statements together, 


800 


— x100 = 5% 
2x 8000 


Rate of interest = 


(d) Here, neither the speed of the train nor the individual 
length of the train is given. Hence, (d) is the correct 
answer. 


(d) When we combine statements I and II together, we 
can find the area of the triangle, which is also the area 
of the rectangle. But without knowing the breadth of the 
rectangle, length of the rectangles cannot be determined. 
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28. 


29. 


30. 


31. 


32. 


33. 


34. 


(c) I. > Rate of interest = 21: 100 - 10% 
1000 


1 
CI at the end of 3 years = 1000222 = 4331 


IL — Rate of interest = 2. -10% 
1000 








1 
CI at the end of 3 years =1000х -—- = $331. 
(e) Let, the two-digit number be 10x + у(у < x) 
Lx-yz-23 
Lefty = 7 


When we combine both statements together value of 
‘x’ and ‘y’ can be determined. Hence, both statements 
together are sufficient to answer the question. 


(d) Let, the distance between A and B be D Km and the 
speed of the boat and current in still water be x Km/h 
and y Km/h, respectively. 

LD-2(x- у} 

п. > р = (х - у) 
Even if we combine both statements, we cannot find out 


the answer, because we have two equations and three 
variables. 


(a) 1. R2 G-1)x 100 10% 
20 


II. Here, the sum is not given. Therefore, statement I 
alone is sufficient. 


(e) From I, we can calculate the SI after 5 years. When 
we combine with II, we can get the value of the sum. 


1.е., (Р + 5000) = 2P or, Р = $5000. 
(c) Let, the length of the train be ‘d’m. 


d 
Speed of the tram = — 
X 


I. We know that when a train crosses a platform, it crosses 
not only its length but also the length of the platform. 


а а»100 
ГЭМ: 


_100Х 
Y-X 





or, d 


i.e., 


П. Length of the train (d) = 80x 3. Х- 2005 





Therefore, either I alone ог П alone is sufficient to answer 
the question. 


308x7 _ 


2x22 


49m 





(c) I. Radius of circle — 


Area of circle — =, 49x49 = 7546 m? 


35. 


36. 


37. 
38. 


39. 


40. 


II. Area of circle = = х28х28 = 2464 т” 


Hence, either I alone or II alone is sufficient for answering 
the question. 


(d) I. 4+ B is odd = ГА is an even number then 
B will be an odd number and vice versa. 


IL C + B is odd = if B is an even number then C 
will be an odd number and vice versa. 


So, even by combining the two statements together, we 
are not able to say that B is an even integer. 


(e) 

From I: Ratio of boys and girls = 3k:4K 

From II: Number of girls — Number of boys = 18 

From I and П: 44 — 3k = 18 К = 18 
4k + ЗК = 18 x 7 = 126. 

(a) Only I alone is sufficient. 


(d) To find out the cost of laying carpet we need (1) cost 
of carpet per m? and, (ii) Area of the floor tobe carpeted. 
Both the information even together are not sufficient to 
fulfil our need. 


(c) We know, if we have been given difference of CI and 
SI during two years, then this difference (D) is equal to 
Pxr? 

100 
where, P = Principal, r = rate of interest 


From I: We get the value of P and D. Hence, I alone is 

sufficient. 

. PxrxT 

Again, we known 51 = ———— 
100 

where, P = principal 

r — rate of interest 

T = time period 

From II: We get value of P = x(say). 


Then, SI = x and Т = ёс years 
3 


Hence, using the above formula we can get rate of interest 
from II alone also. 


(e) Suppose units place of number is occupied by y and 
tens place by x. 


From I: (10x + у) - (10y + x) = 63 

=> 9x – 9у = 63 

> х-у=7 841) 
From II: x + y = 11 (2) 
From equations (1) and (ii), x = 9, y = 2 

Hence, required number = 92 

Basically, to answer these type of questions we need the 
following information: 

A. Difference of units and tens digits of the two-digit 
number. 
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41. 


42. 


43. 


44. 


45. 


47. 


48. 
49. 


В. Sum of units and tens digits. 
C. Comparison of the value of units and tens digits. 


With the help of the information in statements I and II 
together we get the required information. 


(с) L СР =90x1 — 575 
120 


Profit = 100 — 75 = 325 
П. SP = CP + Profit 


_100х3_ 





ог, x*2-100 or, X 75 


Profit = 75/3 = #25 
Therefore, either statement I or II alone is sufficient to 
answer the question. 


(d) The length of the other train is not given inany of 
the statements. 


(e) Let, the digits be x and y. We are given x – у = 6 
(Assume x » y) 

From statement I: x occupies units place 

From statement П: x + y = 12 


With the help of information in the question part and 
in statement II, we can find the value of x and y easily 
because there are two equations to know about two 
unknowns. But to determine the number we need the 
help of statement I. 


(a) Statement I alone is sufficient to answer the question. 
We know that whenever any odd number is divided by 
any odd number, it gives an odd number. 


(c) We know the capacity of a cylindrical tank can be 
found out by using the following formula: 

Area of the base of cylinder x height of cylinder or, 10 
r? x h, where r = radius of cylinder 

h = height of cylinder 

Now, 

Statement I gives the value of r and h. Hence, statement I 
alone is sufficient. Again, statement II gives information 
about area of the base and height. Hence, statement II 
alone is also sufficient. 





(33504 150) 197. 
(e) SP- er kg. 
50 per kg 
(b) Ratio of men:women:children = 5:4:2 


Statement I: 1/5th of x = 20% of x. 
Statement II: 35% of x= » of x. 


Option (d) By using this information together we couldn't 
find aswer. 


50 


51. 


52. 


53. 


54. 


55. 


56. 


D, +200 
20 


П. Vz = 60 Km/h 

III. D, = 2 3200 = 400 m. 
Putting the values of II and III in I, we get the value of 
Г, = 48 Km/h. 
(b I.a +b + c= 14 where, b = с 

Il. a = 14 ст 

Ш. 4 = 5 cm 


So, by combining I and II, we are getting the values of b 
and c as zero, which is not possible. So, only by combing 
II and III we get the value of the area, which is equal 
to 35 cm?. 


(a) . Р> М, М> Вог, МЕВ 
Il. О> М, О> Мо, О < МИ 
Ш. N > M/R 


So, by combining anyone with the other or even by 
combining all, we cannot reach any conclusion about 
who earns most. 


(4) L V,4+V,= 


(e) Let, the price of 1 dozen oranges, 1 dozen banana 
and 1 dozen apples be x, у and z, respectively. 


I. 2x + Y= 110 
IL. 32 + Y 2 170 
Ш.х-2-95 
So, by combining all, we get the values of x = 45. 


(e) 














A D 
30° 
B C 
L2 (L + b) = 60 
L+b=30 sf 1) 
П. In AABC 


L:b-43: 


Combining I and II, we get the value of Г = 19 and b = 
11 m 


Area of rectangle = 19 x 11 = 209 n? 

III. Cost = €125 per m? 

total cost of carpeting = 125 x 209 = 326125. 
(c) By combining all the three statements together, 


tan 30° = d 
L 


5 
Sudha’s present salary = ор 1--18 | : 
100 


(e) None of the statements give the amount of labelled 
price or SP. So, even by combining all the statements 
together, question cannot be answered. 


Data Sufficiency rm 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


(d) Statements I and II give the percentage number I of 
students studying in different disciplines. Combining this 
with (iii), the total number of students can be determined. 


(b) Combining (11) and (iii), 
total cost = 336 x 550 = #184800. 
(a) With the help of I and II, part of work done by A 


in 5 days — 5, Remaining -2 


Therefore, В alone can do the work in 6x 2 = 16 days 
3 


_ 8х16 _ 16 


A+B = — days 
24 3 





Similarly, by combining апу two of the three, the required 
number of days can be determined. 


(e) With the help of any two statements, the value of 
length and breadth can be calculated. And, combing this 
with the cost per т^ we get the total cost of flooring 
the rectangular hall. 


(e) From I alone, 


= 20% 


Rate of interest = 


_ (2-1)x100 
5 


From П and ITI, 


2x diff. in CI and SI 
SI 
[For 2 years only] 





Rate of interest = 


_ 2x 400 
4000 





x 100 = 20% 


Hence, either I alone or II and III together are sufficient. 


(e) Let, the two-digit number be 10x + y. 
I. > | 10x +у - 10y —x | = 27 or, | -у1-3 
> | -у(1-3 
Ш. = х-у-3 
Here, by taking any two, the values of x and у cannot be 
determined. So, choice (e) is the correct answer. 


(a) Let, the present age of Subir and his father be S and 
F, respectively. 





I. S = F2 
j 2592 ЖЕ ЖЭ» 
1-5 H 


Ш. В - S = 5[B = age of Subir's brother] 
Now, with the help of I and II together, the value of S 
and F can be determined. 
Option (b) By using, any of these two statements, we can 
find the work done by 10 women, to finish the work. 


65. 


66. 
67. 


68. 


69. 


70. 


71. 


72. 


Option (e) А+ B > 6 days x12 = 72 days 
B+C 33% days = 1% days x12 45 days 


АСИ days = 104 days х12 = 40 days. 


Total unit = LCM (72, 45, 40) 


By using all the 3 statements, we can find total units then 
the work done by all of them together. 


(e) Cost of painting is not given, hence data inadequate. 
(d) Let, the sum be 3x 
From the statements, I and II 


ХОЖА. 55 5000 
100 





10 Y 
CI -15000| 1+ — | —15000 
100 





= 19965 — 15000 = 34965 

From the statements, I and III, 
CI — SI = 465 

CI = 465 + 4500 = 34965 
From the statements, II and III, 
CI = 34965 
Hence, any of them can be dispensed with. 
(b) From the statements, I and II, 
Let, the cost price of the article be $100. 

Labelled price = 130 

SP =130x 29. = 2117 

100 
Hence, II can be dispensed with. 
Option (a) none of these 
By combining all the statements 
7x 8,500+ 5 x 10,000 +3 x 2,500 = 11,7000 


= 7,800 
15 





(с) (В) is necessary because only this statement gives the 
rate of fencing. Anyone of (A) or (C) gives the value 
of radius, which enables us to find the circumference. 


Hence, either (A) or (C) can be dispensed with. 


(e) Any two of the three statements are sufficient to 
answer the question (As to find the two unknowns we 
need two equations). Hence, anyone of the statements 
can be dispensed with. 


(e) Anyone of the three statements is alone sufficient to 
answer the question. So, any two can be dispensed with. 
From (A) alone: 


AOT 0D. 05 е сау 
SI 500 





Rate 


m Chapter 40 


73. 


74. 


From (B) alone: 





СІ = 3512.5 
SI = $512.5 – &12.5 = $500 
Again, Rate 
Р (CI-S)x2 00 
SI 
25 


----х100-5% 
500 


From (С) alone: 
Suppose Principal = P and Rate of Interest = r% 


2 
Тһеп, ңы) -5500-12.5-55125 | (1) 


and, P+ 22% - 5500 
100 


ог, Pe = 5500 -40) 
100 
Dividing (1) by (2) we have 


2 2 
1+— 
100) _ 5512.5 


1.2” 5500 
100 


-4(3) 





This is a quadratic equation which has only one variable, 
r. It can be solved. Hence, value of r can be obtained. 
Note: is satisfied with the value r — 5. 

So, it confirms that equation is solvable. 

Option (d) Any 2 of the three 

By using any two of the 3 statements, 15 men's and 4 
women's work can be found. 

(a) Statement (B) is useless because it is the same as the 
given statement. [Profit is distributed in the same ratio 
as their investment. Since their investments are in ratio 
5:3:2, the profit of Р (= 5) is equal to the profit of О 
and R together (3 + 2 = 5)] 

Statement (A) alone is sufficient to answer. 

(Q's share = 32400 


Total profit of Р+О+А = 2400 





х(5+3+2) 
= 28000 


% profit = M, 100 = 40% 


Similarly, statement (C) alone is sufficient to answer the 
question. 


Hence, (B) and (A) or (C) can be dispensed with. 


75. 


76. 


77. 
78. 


79. 


80. 


81. 


82. 


83. 


(b) Let, the length and breadth of the rectangle be / and 
b, respectively. 

АЭ Ё + 0 = 25 

В 1+ Б + А = 4р ог, 1 = ЗЬ – 5 

C > Кайо between / and b is given. After combining any 


of the above two statements, we get the values of / and 
b. Hence, any of them can be dispensed with. 


(d) When investment ratio is given, the amount of profit 
can be found out with the help of C only. 


(e) The speed of trains are not known exactly. 


(d) The area off our walls can be easily determined with 
the help of the data given in the question. Now,the area 
of the windows and door with the help of (B) can be 
subtracted in the calculated area and then multiplied with 
the cost given in (A). 

(d) Investment ratio or amount is not given, hence even 
all statements together are not sufficient. 


(b) Let, the base, height and hypotenuse of a right-angled 
triangle be b, p and Л, respectively. 


From A, b+ Р +h = 30 -Г(1) 
From В, b:p = 5:12 --(2) 
We know that 
h? = р? + b? = 25x" + 144х? = 16952 

h = 13x --(3) 
Combining equations (i), (ii) and (iii), we get 
5х + 12x 413x230 > x=1 


Area of triangle = 24 5х12 = 30 cm? 
2 


Hence, only 4 and В together are sufficient. 

(e) Let, the bigger and smaller numbers be x and y, 
respectively. 

From A, x — у = 6 

From В, 40% of у = 30% of x or; 4y = 3x (2) 


x y 
From C, “илчийг 3х-4у (3) 


We see tha equations (ii) and (iii) are same. Hence, A 
and either B or C is required. 


Option (e) we don't have information about the fourth 
subject. 


(e) From A and B, 


— ~ 236000 2@) 


Labelled price = 

Combining (i) and Statement C, 

Profit = 36000 x Е ЖЕ #72 0) 
100 


Combining (ii) and Statement В, 
CP = 3,060 — 72 = 32988 





% profit = —- х100 = 2.40% 


Hence, all statements are required. 


